QUARTO VOL. JOURNAL OF TRANSPORTATION, ENGINEERING AND 


News. ‘THIRTY-SEVENTH YEAR. 


blished at 
Broadway. 


WEW YORK: “FRIDAY, MARCH 11, 1892. 


ENTERED AT THE Post OFFICE AT r New York, N. Y., 4S MAU MaTTER OF THE SECOND CLass, 


$4.20 PER Year TO 8, AND Camapa. 
6.08 FOREIGN COUNTRIES, 


Brown Brothers & Co, THE UNION SWITCH & SIGNAL co. 


PHILA. NEW YORK BOSTON. Office and Works: SWISSVALE (near Pittsburgh), Pa., U. 
‘ JTIMO Sole Manufacturers of the Westinghouse Pneumatic Interlocking and Signal | 
ALEX. BROWN & S¢ INS, as TIMORE Systems, Automatic Electric Signals and Electric Locking of Interlocking Levers. 
\NNECTED BY PRIVATE IKES, 


Interloc king and Signaling Appliances for Railway Junctions, Crossings. Terminals | 
and Block Stations. Special appliances for the Protection of Drawbridges. Frogs, Crossings, 
Switches and Switch Stands. Westinghouse Doubie-Acting Friction Buffer Drawgear. 


Members N. Y., Phila. and Baltimore Stock Exch’s. | 


We buy and sell ail first-class 


we Investment Boston Office: New York Office: Chicago Office : 
Banks, Banker rporations eas | 620 Atlantic Avenue. Times Building. Home Insurance Building. 
indivi Securities. E. H. Goodman, Pres. and Gen. Man. Gro. H. PAINE, 
tion of drafts drawn abroad on all points in the | James Johnson, Secretary and Treasurer. Genl. Agent. 
United States and Canada, and of drafts drawn in 
the United States on foreign countries | 
L tt We also buy and sell ~¥ we HE ROBERT W. HU 
change on, anc take cable t rs 
oli THRPEOTION, TESTS AND CONSULTATION 
°o and issue Commercial and Travelers’ | 
. Credits available in all parts of the | 
Credit. waria NOS. 631 and 633 — ROOKERY, CHICAGO, ILL. 
IN LEY & CO., LON N, OFFICES: 
BROWN, SHIPLEY & CO., LONDON, |}. .y1LTON BUILDING, PITTSBURGH, PA. BROADW. Y, NEW YORK. 
SEK ADVERTISEMENT, PAGE IIL 328 CHESTNUT ERT, PHIL ADELPHIA. 
aca a ee | ROBERT W. HUNT, M. Am. Soc. CE. M. Am. Inst. M. E., M. Am. Soc. M. E., Late Gen. 
Supt. Troy Stee ron 
BLOCK SIGNALS INTER CCR JOHN J. CONE, Engineer of Tests. W. G. FERRIS, C. E. 
AND ‘A. W. FIERO, Inspeet ting Engineer. C. HALLSTED, ©. 
. I ection of Rails, Fish Plates, Cars andother Rai way Materia emical an ysi- 
RAILROAD SAFETY APPLIANCES i foal Laboratories. Analyses of Ore 8, Irons, Steels and Oils. Consultation on Iron and Steel 
THE Metallurgy and Construction. Northwestern Agents for Riehle Bros.’ Testing Machines. 


CANNING & CO., 


RAILWAY EQuIPMENT, 


{15 BROADWAY, NEW YORK. 


We have in stoc«, and for sale for Cash or on Car Trust Plan, Locomotives, Passenger Combin 
ation and Freight Cars of every description. Send for circulars and photographs. 
Sorrespondence solicited. See issue May 8tb, page xi. 


BETHLEHEM TRON COMPANY, 


80 Broadway, New York. 


STEEL RAILS. 


F. G. GORHAM, Sales Agent. 


PRINCIPAL OFFICE AND WORKS: 


SOUTH BETHLEHEM, PA. 
WM. BARCLAY PARSONS. 


M. AM. SOC. C. &., 
CIVIL ENQINEER. 
2» William . New York. 


Bradrora Is. Gilbert 
LCT, 
TOWER BLDG., 50 Broadway. N, Y. City. 
Specialty: Railroad Stations. 


ST. LOUIS. 
BLACKMER & POST, 


MANUFACTURERS OF 
SUPERIOR VITRIFIED SALT-CLAZED 


STANDARD SEWER PIPE 


Street 


Molesworth's Pocket Boot,$2. 
Spon’ Engineer's Tables, 40c. 


BOOKS Oatalogues fre. B.& P.N.SPON | 
, 12 Cortlandt N. ¥. 


Steel Rails aud Railway Track Material. | 


HUMPHREYS & SAYCE, 


Double Strength Culvert Pipe, 


0 TWO AND ONE-HALF FOOT GECTIONS with IMPROVED SOCKETS 
—Fok— 


RAILROAD CULVERTS & WATER WORKS CONDUITS 


WRITE FOR PAMPHLET, “SOMETHING ABOUT CULVERT PIPE.” 


BLACKMER & POST, 


PENNSYLVANIA STEEL CO., 
STEEL RAILS. 


New York Office, 2 Wall Street. 
STEPHEN W. BALDWIF, Agent, 
CHAS. 8. CLARK, 70 Kilby St., Boston, Mass, 


G. D. PETERS & CO., 
Moorgate Works, Moorfields, London, Eng., 


MANUFACTURERS OF 
RAILWAY SUPPLIES. 


New inventions introduced and the sale and 
manufacture of specialties undertaken. 


OLIVER ADAMS 


ADAM? 
"7 P. O. Box 1364, 


AGENT U.S 
LEASED TO 
NEW YORK, 
CAR promptly negotiated for large 
and small amvuunts, 


GEO. A. EVANS, 


40 WALL STREET, NEW YORK. 


STEEL RAILS, 
LOCOMOTIVES, 
Passenger and Freight Cars. 


32 Liberty St., 
N. Y. 


Railway Fastenings, Frogs and 
Switches, 


NEW JERSEY 


CAR STORAGE & REPAIR CO., 
LAKE VIEW, WRB: 


14 miles from New York. 

Tracks for Storage of Railway Equipment of 
All Kinds, by the Piece or in Quantity. 
Facilities for the Repair of Rolling Stock, in- 
cluding Locomotives. Estimates Made. 
Have for sale, repaired, ready for immediate 

delivery 

Eight and ten-wheel Locomotives 

Passenger, Excursion, Combination, Baggage 
Mail and Express Coaches, Box, Flat and 
Dump Cars. 

Street Cars, 10, 12 and 16 ft. 


TURNBUCKLES 


Cleveland City Forge & Iron Co., 


CLEVELAND, oO. 


10 WALL STREET. NEW YORE. 
8T. LOUIS. 
A. S. Branch Office: Germania Building, St. Paul, Minn. 
South Amert B. Eng ria 


New York Office, 136 Liberty St. 


Frogs and Crossings, Switches and Switch Stands. 


ALLENTOWN ROLLING MILLS, 


Interlocking Switch and Signa! Apparatus. Semaphore Block and Station Signals. 
Switch and Signal Dept., Frep’k S. GurersErR, M’g’r. 


SIGNALING 


Office and Works, ALLENTOWN, Pa. 


NTERLOCKIN 


JAMES IRVINE, President. GEO, B, F. COOPER, Vice-President. 


WM. V. CAROLIN, Secretary and Treasurer. 


NEW YORK EQUIPMENT COMPANY 


15 WALL STREET, NEW YORK, Have For Sale, for Cash or Lease on 


LOCOMOTIVES, PASSENGER AND FREIGHT 


Easy Terms on the Car-Trust Plan, 


CARS, ETC. 


Of both Standard and Narrow Gauge, to Railroad Companies, Logging Railroads, Mining Companies, Contractors, etc. 


WE HAVE READY FOR IMMEDIATE OCELIVERY, 


Six standard-gauge locomotives, and a large number of 20 and 25-ton oon and flat cars. 


IN PERFECT ORDER, 


CHAS, R. JOHNSON, HENRY JOHNSON, D. W. PHELAN, H. M. SPERRY, 
Prest. and Gen, Man. Mer. of Works and Treas, Secretary. Gen. Agent. 


THE JOHNSON RAILROAD SIGNAL 


Designers and Manufacturers of 
Railroad Signaling Appliances, 
INTERLOCKING and BLOCK SIGNALS. 


OCOMOTIVE 


VALVES 


THE ASHTON VALVES THE MOST EFFICIENT VALVES MADE. 
THE ASHTON VALVE 3: 


271 Franklin Whey - BOSTON 
CHICAGYe 
NEW YORE 


218 Lake St., 


WILSON BROTHERS & Co., 
Civil Engineers and Architects, 
DREXEL BUILDING, PHILADELPHIA, PA. 

Surveys made for Railway Lines 
Plans and Specifications Furnished for Buildings, | 
Bridges, Water Works, Sewerage Systems, Harbor | 
Improvements and al! classes of Engineering and | 
Architectural Work. 


Plans and bids submitted for interlocking Grade Crossings, Junctions, Yards, 
Terminals, Passing Stations, etc. 


DISTANT SWITCH SICNALS. 
ELECTRIC REPEATERS. 
TORPEDO ATTACHMENTS. 


New York Office, 47 BROADWAY. 


PITTSBURGH TESTING LABORATORY. 
HUNT & CLAPP, 95 Fifth Ave., Pittsburgh, Pa. 
METALLURGICAL ENGINEERS AND CHEMISTS. 


Construction of Work Attended To 
Examinations made of Railway, Mining and Other 
Properties 


Works and Main Office, RAHWAY, 

ALBERT LUCIUS. ] 
CIVIL AND MECHANICAL ENGINEER, 
71 Broadway, N. Y. All kinds of Engineering | 
Structures, Plans, Specifications, Estimates, | 
Superintendence, Bridge Inspection & Reports, 


N. J. 


Chem- 


STEEL RAILS +» 


| RAITL.WAY EQUIPMENT 
HILDS & CO.,115 Bway, N. ¥. 


“SPECIAL” ano“ TITANIC” 


STEELS. 


Sole Representatives in the United States, 


George P. PATENTS, | 


Late Examiner U. 8. Patent Off AT 
Atisntic Ballding. WASHINGTO 


Specialties.- Lnspection of rails and of material for bridges and other structures. 
ical analyses and p aysic al tests cf all kinds. Agency for Tinius Olsen & Co.'s testing 
machines and Thacher’s Slide Rule. Slide rules kept constantly in stock. Price, $30.00. 


B. M. TONES « COo., 


| Nos. 11 & 13 Oliver St., BOSTON. 
No. 143 Liberty St., NEW YORK. 
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NILES TOOL WoORES, HAMILTON, O., 
MACHINE TOOLS. 


RAILROAD, CAR, LOCOMOTIVE AND MACHINE SHOPS FURNISHED WITH COMPLETE EQUIPMENT 


Driving-wheel Lathes, Boring and Turning Mills, Heavy Forge Lathes, Universal R “<7 al Drills, 
Serew-cutting Engine Lathes, Horizontal Boring and Drilling Machines, Car-wheel Boring Machines, Car-wheel Drills, 

Single and Double Axle Lathes, Vertical Drills Screw Machines, Rail Drills 

Hydrostatic Wheel Presses, Multiple Drills, Plate Planers, Power bending Rolls, 

Planers, Arch-bar Drills, Slotting Machines, Plate-straightening Machines, 
om Switch and Frog Planers, Pulley Machines, Cylinder Boring Machines Etc., ete. 

Shaping Machines, Car-wheel Lathes, 


PITTSBURGH, Lewis Block. 


THE ADAMS WESTLAKE 


MANUFACTURERS OF 


Car Lamps, Lanterns, Headlights, Signals, 
Switch and Train Tail Lights, etc., 


ALSO A COMPLETE LINE OF 


Interior Car Trimmings 
Switch Locks, 


Car Seats, etc., etc. 


THE ADAMS & WESTLAKE (0. 


No, 121 “ACME, CHANDELIER, With Electric Fixtares. CHICAGO, LLL. 
GEORGE M. BOGUE, President. M. B. MILLS, Vice-President. 0. A. BOGUE, Sec’y and Treas. 


Of the Roads extensively using 
our Gates, we refer you to the 


Chicago & Northwestern, 
Chicago & Great Western, 
Chicago, Burlington & 
Quincy, Chicago & Wes- 


of Crossings. please 
Migive us diagram of street cross- 
ing, showing distance of street 
meaoed from curb to curb, width of 


burg & St. Louis, 3 side-walk and distance of run 
Central, Chicago & Grand sgfrom post to post across tracks. 
aoe mee We carry a stock on hand, and 


Trunk cf Chicago, Union g& 
Pacific, Denver & Rio; 
Grande, Denver, Texas & 
Ft. Worth of Denver, Colo., ge 


-can fill all orders promptly. 


Manufacturers of AIR, LEVER 
Delaware & Hudson Canal Bi i” and CABLE GATES for RAIL 


Co., of Albany, N. Y. SSS ROAD CROSSINGS. 
BOGUE & M. AN U ACTU R ING COMPANY, 


Office and Factory 3! and 33 East Indiana Street, Chicago. 


A. HOPKINS MEG. GQ). JOURNAL BEARINGS AND BRASS CASTINGS. 


CENTRAL BUILDING, 143 LIBERTY sStT., N. Y- 


American Practice in Block Signaling. “Hand Book of Freight Accounts.” 


With Descriptions and Drawings of the Different Systems in Use on Railroads in the 
United States. 


Treatise on the Conduct of Freight Accounts at Stations, 


This is yo ly peeated, cheney bound volume, 7 % in. x 9in. It describes clearly the A 
Simple Block System, Single Trac 3locking Sykes’ System, Automatic Clockwork Trac legs 
Cireait Signals and the Electro-Pneumatic Track Circuit System. and the legal requirements that must be observed at such places 
It contains elaborately illustrated descriptions of the systems in use on the Pennsyl in handling freight. A manual. 
vania, Boston & Albany, Fitchburg and New York Central Roads, and correct engravings and ‘ 
descriptions of the Westinghouse Pneumatic, the Hail Automatic and Black's Antomatic 


uate Train Order Signal, Illuminated Semaphore, Koyl’s Parabolic Semaphore and the Stewart By M A R S H A WE M. 3 K | R K M A N. 


The book is designed to make the methods of block signaling clearly understood and to | 
show the present development of the art on American railroads. 


PRICE $2.00. 
PRICEH, B2.00. 


Published and for Sale by THE RAILROAD GAZETTE, 73 Broadway, N. v. | For Sale by THE RAILROAD GAZETTE, 73 BROADWAY. NEW YORK. 
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TRANSMISSION POWER 


Is certainly a subject which interests every railway corporation. There 
are problems constantly arising in whieh it is desired to obtain power at a 


certain point without putting up a permanent plant. 


The electric motor offers the easiest and most economical solution to the 


problem, and can be used in any place where power is required. 


It has already met with general adoption for driving machinery in shops 


and for transfer and turn-tables. 


THOMSON-HOUSTON MOTOR COMPANY 


620 ATLANTIC AVENUE, BOSTON. MASS. 


R. CARMAN COMBES, J. J. W. LATTIG, 8, PFEIL, 
President. Gen’l Supt. and Treas. Gen’l Agt. and Sig. Engr. 


NATIONAL SWITCH COMPANY 


Office and Works: EASTON, PENNA. 


——DESIGNERS AND MANUFACTURERS OF— 


RAILROAD SAFETY APPLIANCES. 


Mechanical and Electrical Interlocking, Electric Block Signals 
and Distant Switch Signals. 


PLANS MADE AND BIDS SUBMITTED FOR INTERLOCKING TERMINALS, YARDS, JUNCTIONS, GRADE CEOSSINGS, DRAW- 
BRIDGES, PASSING STATIONS, ete. 


SPHECIAI APPLIANCHS: 


Koyls’ Parabolic Illuminated Semaphore, 
National Torpedo Machine, 
M. & S. Double-Wire Compensator, 
National Selector, 
Adjustable Clamv Pipe Lug. 


New York Office: 41 Pine St. Southern Agent: J. A. CHISHOLM, Savannah, Ga. 


WHSTERE UNION TELEGRAPH OFFION AT THE WORKS. 


7 


i 
; 
é 
x 
SEND FOR MOTOR CATALOGUES wtf 
; 
| 
| Mk, 
| 
a 
| 
‘ 
% 
toes 
; 
|| 
al 
+ 
> | 
a 
3 
= 
‘ 


Iv THE RAILROAD GAZETTE. |MARcH 11. 


RAILROAD MANAGERS 


We do not intend to put upon the market a brake in any way 
inferior to that of the Westinghouse Company, and we assert that our 


system as now presented you is equal in every respect, and superior in 


some, to that of the Westinghouse now on the market. 


We also assert that our Quick Action No. 2 Triple Valves are 
operated by the Westinghouse Pump, and the Westinghouse Engineers’ 


Valve equally as ‘well as the Westinghouse Quick Acting Triple 
Valves. 


We also assert that our Duplex Pump and Engineers’ Valve are 
decidedly better than the Westinghouse Pump and Engineers’ Valve, 
and will operate either the Westinghouse or the New York Car Brakes 


to better advantage than the Westinghouse engine equipment. 


Competition has not only improved the quality, but reduced the 
price, and we think, in view of the above facts, that we are entitled to 


a share of your patronage. 


THE NEW YORK AIR BRAKE 


115 BROADWAY, NEW YORK CITY. 


ROYAL C. VILAS, President. JOHN C. THOMPSON, Secretary and Treasurer. 


CHAS. A. STARBUCK, Vice-President. ALBERT P. MASSEY, Mechanical Engineer, 
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ACCIDENTS FROM 
TRACK SPREADING 
PREY ENTE D. 


3. Prevents Cut 
the present resistance to lateral thrust and th 
THE SHOULDER TIE PLATE is in use 


etc, 


THE SHOULDER 


GENERAL OFFICE: 
BRANCH OFFICES 


SHOULDER TIE PLATE 


1. Prevent» Widening of the Gauge. 


The rail bearing against the shoulder briags into use the inside as well as the outeide of spike, doubles 
Cspeciatly adapted for use in Y ards, at Terminals, and on Curves and Bridges. 


Central of New Jersey, Louisville & Nashville, Pittsburgh & Western, Long Island, White Electric. etc., 


. T. STEWART, Sec. and Treas., 1511-1515 N. 31st St., 
(s1GoU RNEY F. CLARK, 18 Front St ,. NEW_ YORK. 
' . 1. WICKERSHAM, The Rookery, CHICAGO, ILL 


Senda for and Samples for Trial. 


2. Prolongs the Life of the Tie. 
ting at Neck of the Spike. ° 


us effectually prevents spreading of the track. 


on thirteen railroads. Among others, the Nurfolk Southern. 


TIE-PLATE COMPANY, 


PHILADELPHIA. 


VIEW. 


FISHER 
“BRIDG RAM 


FISHER R 


Rail Ends carried directly by the arched beam and screwed DOWN 
lbs.—making practically a continaous rail. Whole surface of base for support and wear. 
break: of or Joints. No “low ioints.” No “creeping.” 
up track reduced to one-third of that with Angle Bars and giving smoother surface. 


OF IRON AND STEEtI. 
For further information address 


to it with a force of 15, ~ 


No loose nuts. Cost of keeping 


AiL JOINT WORKS, Trenton, N. J. 


1S 


Safety 


ALO SE 


GOVERNMENTS 


THE ONLY CAR SEAL RECOGNIZED BY THE 


-¥..U.5.A. 


PRESS CoO..BUFFALO,N 


ALPHABETICAL INDEX 


TO ADVERTISEMENTS. 


[Classified Index on the next page.) 


Abendroth & Root Mfg. Co - & St. P. Ry Xxxili Goodwin, J.B ees Loutsv.Car Wheel Ry. Sup.Co. Pennsylvania Steel Co., Pa . Sooysmith xxxvi 
Acme ‘ . Xxxili | Gould ( ‘oupler Co. Louisville Forge Co.... xxii | Perry Ventilator Co .xvili | South Baltimore Car Works. .xxvi 
Adams iver i, Chicago & Alton R. R... .... xxxili, Gould & Eberhardt esse =» Lucius, | Peters, G. D..& Co i} Souther, Jno., & Co. xvii 
adams & Westlake Co li | Chicago & N. .xxalli | Greeley, E. 8S. & Co Ladlow Valve Mfg. Co..........vili | Philadelphia Bridge Wks..xxxvili | Southern & Pac Refrigerator 
Ajax Metal (x xxxiv | Childs, 0. W. i | Greenlee Bros. ...viii Lukens Iron & Steel Co...... .xvili | Phila. Engineer ks.,Ltd..xxxix Car Co vad 
allen Paper Car Wheel Co. Cleveland City & Tron Go..i | G Co., } Males, A. 8. & Co | Phoenix Bridge Co xxxvii Spon, & F. N., & Co 
Allentown Rolling Mills Cleveland Frog & Cross. Co... Kilburn Oo.... xxvii Manning, Maxweil & Moore | Phospbor Bronze Smelting Co., Sprague, Dunc and Hute hinson, 
Allison Mfg. Co xxvii | Congdon Brake Shoe Co. xxv Hall Signal Co . Kix-sx Marion Steam Shovel Co.... .. vil Ltd xxi | Springfield Iron © vill 
Amer. Baggage Indem’y Co xvi| Connelly, J. T ..xxxvili | Hammett, M. ( xxxiv Martin Anti-Fire Car Heat. Co. =ae Pickering Spring Co xxxi| Standard Car Coupling Go. 
am. Cont. Draw-Bar Co.. ix, xxvii | Conso lidated Car He atingCo. .xxv | Harrington, Edw Son & Co... vill Mason Regulator Co .xxii | Pittsburgh Bridge Uo. xxxvii xv, xxviii 
ride Co vi| Cooke Loco. & Mach. Co....xxxvii | Hartford Steam Boiler L&L. Co. xvii McClure, Alex "xxxvi Pittsburgh Forge & Lron Co.xxxiv | Standard Nut Lock Co ... xxiv 
Wheel Co xxx | ( ~- land & Bacon Hartford Woven Wire Mattress McCoy Co., Jos. F = Pittsburgh Loco. & Car Wks — Standard Paint Co \ 
ver & Mfg. Co vii | mote Lum. & Tonst. Co. _xxxvill Co om xii j MeConway & Torley 6 0. ..xxix | Pittsburgh Reduction Co xii | Seandard Steel Works. 
xxxvii | roe 4,4.3.R -xiii | Harvard University MeSherry Mfg. Co | Pittsburgh Testing i | Standard Thermometer ©o....xxiv 
& Color Co xxvii | Curtis Regulator Co. en lixxi Harvey Steel Car Co. ........xxvil| Meneely Bearings Co.. | xxxiv | Place, Geo inant di eas xiii | Stiles & Parker Press Co ix 
xiii | Cushion Car Wheel Co... ..... xxxi | Hayes Tool Co Metealf, Paul & Co... ........xvill | Poage, John N xxi | Stilger & Strosier Auto. Car 
xxxiv | Davenport & Fairbain.. xvii | Heller & Brightly ... Kill, Michigan Car Co Lm xxvi | Poor, H. V.& 4H. W xii Coup. Co >> Soe 
Co Dayton Mfg. Co Hendricks Bros os -- | Michigan Central Ry....... xxxiii | Porter, H. K.. & Co xxxiv | Stonington Li xx 
N Sp wg Wks..xvill | De LaVergne Ref Mach.Co..xxxix | Hildreth, R W. & Co + .sss-%lil | Michigan Forge & Iron Co......x | Pottsville Bridge Co .. xxxvili | Stow Flexible Shaft Co xxi 
Mfz xxv Delaware Car Works inson Car Coupler Co......xxxili Middleton, W. | Pratt & Letchworth xL | Stow Mfg Co xsi 
Car vay xxix | De-Oxidized Metal Co..............% | Hinsom Draw Bar Attach Middletown Car Works. .xxvi | Prosser, Thos., & Son...xxx, xxxv | Taite & Cariton 
xii | Detroit Bridge & Iron W ks. .xxxvi | Hoosac Tunnel! Route Midvale Steel Co -xxxi | Queen & Co Tanite Co 
W rks xxxv | Detroit Car Hopkins, D. A.. Mfg. Co ...» Missouri Pacific Ry .. ...... xii | Taylor Iron & Steel Co xxai 
r Wheel Co xxx | De Voe, F. W Co... ....-4 | Howard Iron Wks. . ........xxvii Missouri Valley Bridge & qa Lighting & Mtx. Co. —~ Thomson-Houston Electric Co... - 
xii | Dickson Car W. hee Go. Howson & Howson sowed - Wks Ramapo Wks xxxii | Thomeon-Houston Motor Co... 
ichardson Mfg Dickson Mfg ere © © 3 | Sumpareys & Sayce. : -1| Moran Flexible Steam Joint Co.vi Ramapo Wheel & F. Co.. _.. xxxii | Thomson, J. L., Mfg. Co vi 
xxxW| Dilworth xt | Hunt, C xxvii | Morse Twist Drill & Mach. Co...vili | Rand Drill Co xvii | Thurmoneé Car ¢ joupling Co... xxix 
vill | Dixon Crucible Co , Jos..... xii | Hunt, Robt W. &Co.,The. . . | Morton Safety Heating........ "Xx | Reed, Frank. noe vi Trautwine, Jno. C., Jr xxii 
xxxvi| Drexel Car Coup. © my xxviii | Hutehins, C. B., & Sons Mt. Vernon Bridge Co......xxxvill | Reeves, Paul 8 ..xx! | Trenton Iron Co ‘ x 
vill | Dudgeon, Rie wr xxi Illinois Central R. R Mundy, J.8 xxi | Rendrock Powder Co... xvii | Trojan Car Coupler Co xxvili 
i Ec kstein, C. & Co. , xxx : Lilimols Steel Co -..ss Vill | Murphy Verniahs Co xxii | Rhode Island Too! Co... xxxiv | Union Bridge Co xxxvii 
vil| Edge Moor Bridge Works .xxxvili Ladustrial Works........ ° xvit | Nathan Mfg. Co..... ..-. EL! Richmond Loco. & M. Wks...xxxv | Union Iron Works xxviii 
|| Egan Co., The . — Ingersoll-Sargent Drill Co. xvil | National Car Heating Co ...EXvV | Roberts, A. & P., & Co xxxvii | Union Switch & Signal Co. i 
ix | Electric Seeret Service Co ._xiv | international Okonite Co... __ xviii | Natl. Electric Headlight Co. — | Robinson & Orr. xifi | Universal Radial Drill Co xvii 
xxv!) Electric Supply & Mfg.Co.....xvili_ laternational Ry Equip. & | Natl. Hollow Brake Beam Co x. | Rochester Bridge & iron Wks Vaile & Young xiii 
li | Elhott Frog & Switch Co... xxxvili Supply Co . xiii ; National Lock Washer Co.....xxii | xxxvili | Van Dorston Cushioned Car 
Boston Bridge Works xxxvi)| Elmira Bridge Co ..xxxvi Jackson & — pod Ag 0.. =x* | Natl. Malleable © asting Co.. xiv | Rogers Loco. & Mach. Wks...xxxv Coup. Equip. Co xxviii 
| Employment Jackson & Woodin Mfg. Go.. Natl. Surface Guard Co | Ross Valve Co Van Noorde n, E. & Co xiii 
R xxxili | Engineering News”... Jersey City Wheel Fdy. & M. National Switch & Signal ©o.....l1i Royal Ins. Co Von Schon & Garner xiii 
xili| Ensign Mfg. Co Co | Newark Machine Tool .-XL | Ruffner & Dunn xiv | Vulean Iron Works (Chicago).xvit 
xxx!)| Erte Car Works ... ...¥xvi | Johns, W xxii | New Jersey Car Storage & Re Safe ty Car Heating & | lighting Waddell, J. A xiii 
) xiv | Eureka Cast Steel Co | pair Co. xxv | Wallis Iron Works xxxvill 
Bradley szood & Son... xt | Evans, Geo. A Johnston,R.R.. NewJerseySteel & iron Co.xxxvili | “haries ar Co xxvi | Wants and For Sale xiii 
B righ! tly, C. H. : xiii | Pairbanké, Morse & Cx Jones, Bo M., & Co : N. Y. Air ss ectene . iv | St. Louis Car Coupler Co xxvili | Warren Chemical & Mfg. Co.xxxix 
Brill, J. & Ca xxvi| Falls Hollow Stay Boli Co.. Juli Mig. Co N. Y. Belting & pang Co ...¥x1 | Samson Cordage Wks xxii | Washburn Car Wheel Co xxx 
Brooks Wks xxxv | Farist Steel Co Kalamazoo R. R.Veloc ipede N. Y. Car Wheel W x. | Sanford Mills xxxix | Wason Mfg. Co xxvi 
Brown Bros. & Co i} Pay, J. A. & Co....... | C. Oo xxvi} N. ¥.C. & H. R. .xxxili | San Francisco Bridge Co..xxxvili |] Watson & Stillman 
Brown & Sharpe Mfg. Co Ferracute Machine Co Kelsey Railroad Signal Co. xxxili N.Y. Equipment Co . i | Saunders, D., Soms..... vili | Webn Pavement Co xxii 
Bryant & Barbey, Boston vi| Pleld Water Purifier Co F ‘ N. ¥., L. & W. Ry xxxili | Schenectady Loco. Wks xxxv | Weir, Fred xxxviii 
Bucyrus Steam Shovel & Dredge Fisher Rall Joint Works... Keuffel & Ease oO 0 in . VIR Railway Supply Co xiii | Schoenberger & Co xxxi | Westinghouse Air Brake Co..xxili 
Pishkill Landing Mach. Go. ‘xxix Keystone Bridge Co... xxxvii & New England R. R..xxxili | Schoen Mfg. Co | Westinghouse Machine Co.. x 
& Mfg. Co Fitchburg R. R ...¥xvii | King Bridge Co xxxvi | Niles Tool Works. . .. ii | Schuttler Mfg, Co xxviii | Wharton Railroad Switch Co. 
& Press Co. .. v | Flage, Stanley G.& Co.... vit | Knitted Mattress Co oes ..XL | Northampton Emery Wheel Co Seott Spring Co., Chas xxxiv 
Ox J. Sons Flood & Conklin ... Laidlaw & Dunn (Co... ........ xX! | Northwestern Equipme nt Co.. xu | Sellers, Morris & Co xi | White, Jno. A., Co 
whar Attach. Co Fontaine Crossing Co xxxii } Latrobe Steel Works...... xxxi| Norton Door Check & Spring Sellers. Wm. & Co tn Whitney, A. & Sons 
Mfg. Co xxvii | Foos Mfg. Co Lee Composite Co | Shailer & Schniglay - xxxvii | Whiton, i 
n Co xvili | Foster, c xiii | Lehigh Val. Creosot’g xxviti Okonite Co Sharon Steel Castfug Co... x. | Whittlesey, Geo. I i 
H. xL | Fowler, Geo. L .... LL. — | Omgood Co Sheffield Velocipede Car Co x1. | Williams, A., Mfg. Co xii 
& Co i| French Spring o xviii | Leslie Bros. Co..... | Ba ne, Chas. & Sons Shiffier Bridge Co xxxvii | Williams, White & Ca 
uta wr heel & I dry Co xxx | Freacoln, 5. xxxvi' Lidgerwood Mfg. Co...... ..... ardee © (i Machine Co . Shoemaker, A. T . xifi | Wilson Bros. & Cx i 
& Steel Co... xviii | Faller Bros. & Co xxxiv | Lima Machine Works. . -xxxiv | Parsons. Shoulder Tie Plate Co Wood, R. D., & Co xxii 
Gardner, 0. K....... .xii | Link Belt Engineering Co Passaic Rolling Mili Co .....xxxvii | Signal Ol] Works, Ltd ......... xxi Worthington, Henry R xxx! 
‘ xxxvi| Gates lron Wks........ ‘ xxviii | Link Belt Machy. Co -xxvii Pedrick & Ayer .... .. . ix | Smillie Coupler & Mfg. Co... .xxix | Yaie& Towne Mfg. Co x! 
K xxi | Gilbert, Bradford L............. i | Lodbetl Car Wheel Co. ......xxxi Peerless KubberCo ... . .....vi | Smith, Fdw., Co..... xxii | Youngstown Bridge Co. xxxvii 
L. Ry xxxili | Gill-Alexander El. Mfg.Co . .v | Long & Allstatter Co........ viii b}ennsylvania R. R Smith, F. H xiti | Youngston Car Mfg. Co xxvi 
. Ry xxxili| Gold Car Heating Co.......... “xxiv Bridge & tronWks. xx xviii Pennsylvania Steel Co., §.Y..... 4! Solid Steel Go. Young & Sons.... xil 


KEUFFEL & ESSER CO., NEW YORK. 
BLUE PRINT PAPER. 


Helios is light in weight but very strong. 
is made to stand very much washing. 


elias keeps longest and gives the most per- foclios when washed and dried its stronger 
manent prints. than it was before. 


IMITATIONS are plentiful. The principal advantage claimed for the imitations ts the tow price. 


Keliog is the cheapest, no waste, no failures 
Kaelios makes the best prints 


We claim that is the cheapest, for the reasons stated above 


“6S. Biue Print Paper is the best or prints for mailing. etc. 
Columbia Biue Print Cloth, recommended for prints for rough usage. 
Migrosine Paper gives black lines on white ground. 
Positive fac-simiies of vings trom tracing 
Samples, Price Lists and information cheerfully furnished. Photo Printing for the Trade. 


|NSULATIVG PAPERS 


REFRIGERATOR CARS. 


Largely Used and Endorsed by the 
‘LARGEST CONSUMERS IN THE WORLD. 


| 


ROBERT GILLHAM, W. W. ALEXANDER, Vice-Prest. M.C. GILLHAM, 
. R. Grin, General Manager and Electrician. 


INDIVIDUAL TELEGRAPH GALL BELL SYSTEM 


Gill-Alexander Electric Manufacturing Co.. Kansas City, Mo. 


Patented and Patents Pending. 
This new method of calling telegraph operators b 
for railway telegraph wires. 
possible to handle a larger v ‘olume of business with a fewer agents 
ons night offices with a single operator, and can be reach 
ainty. 
trains. The call requires but one sending, 
use of the line circuit. 
the sounder and without extra battery. 
The Union Pacific Railway has used our instruments since Anges 
success, and other railroads are using them with equal satisfaction. 
iadividual Telegraph Call Bell yet invented. 


formation given on application. Correspondence is solicited. 


a ringing bell is a valuable equipment | 
Its use effects a saving of expense at mone stations, and makes it | 

1 stations may be day 
at any time with absolute cer- 
It is of great value to the train dispatcher in the economical and safe handling of 
is continued at the office desired without the 
The instrument works in the local circuit without interference with 


with absolute 
fi th the only practical 


We rent the Instrumente ata monthly rental and guarantee maintenance. Complete tn 
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BRYANT’S PORTABLE 
RAIL SAW. 


degrees to 45 degrees. 


— 79 MILK ST., BOSTON. 


Guaranteed to Cut ANY Rail from 90 


BRYANT & BARBEY, 


Portable Railroad Drill. 


ALSO USEFUL FOR 
Bridge Builders. 
Cable Road Builders, 
Structural Iron Workers. 


SAVES TIME AND LABOR. 
Write for circulars and full information. 
FRANK REED, 


19 Hermon St., Worcester, Mass. 


BRYANT & BARBEY, New England Agents 


79 Milk St., Boston. 


airs 


N.Y. 


Peer ‘Rubber 


RAILROAD 


Phila. 
15 Park Row, N.Y. 


Bridge Co.,1105 Owings Bide. 


Pottsville Bridge Co., Phila. 
Rochester Bridge & Ir. W’ks, Rochester.| Hale 
A. & P. Rober*s & Co., Philadelphia, Pa. 


& Pack. Co. 


Car Seats 
artford 
Hartford, Conn. 

& Kilburn Mfg. Co., Phila 

Car Seals 


Woven Wire Mattress Co., 


Culvert Pipe 
Blackmer & Post, St. Louis, Mo 
Deer ings 


GAZETTE DIRECTORY: CLASSIFIED ADVERTISEMENTS. 


Hand Cars 
The Buda Fdy & Mfg. Co., Harvey, Ill. 
Fairbanks, Morse & Co., Chicago. 
Mich.) R. R. Veloce. Co. 


Check & SpringCo.,Boston. Kalamazo 


aft Sheffield Velocipede Car Co., Three 
Alr Brake Regulater San Francisco Bridge Co., California. — alo Seal & Press Co.., Buffalo, N. Y. Dr: “hoe -y igging , Pittsburgh, Pa Rivers, Mich 
Mason Regulator ton Boston. Shailer & Saige Chicago, I. Ca Roofs Drawbar Attachment Highway Crossing Signals 
Air Compressors & Rock Drills Shifier Bridge Co., Pittsburgh, Pa. Hutchin’s Sons, Detroit. | Amer. Cont. Draw- Bar Co., Aurora, Ind. Electric Supply & Mfg. Co., Cleve 4, O. 
Ingersoll-Sergeant Rock Drill Co., 10 Sooysmith & Co., 3 Nassau street, N. Y. mposite Mfg. Co., New York. | American Steel Wheel Co., N. Y¥. City Hoisting Engines 
rk Place, N. Y. Union Bridge Co., 18 Broadway, N. Y. Car [ photate ring | Butler Drawbar Attach. Co., Cleveland. Copeland & Bacon, New Vork City. 
Rand — Co., 28 Park Place, N. Y. J. A. L. Waddell, Kansas City; Mo. Knitted Mattress Co. Canton Jct,, Mass. Hinson Drawbar Attach. Co., Chicago Industrial Worke, FayCity, Mich. 3 
Atumin Wallis Iron Works, Jersey C ity, N. J. Car wW + el Press | Dredging Machinery Lidger Mfg. Lo.,90 Laverty St.,N.Y. 
Reduction Co. Br (Ohio! Bridge Co. Tinius Olsen & Co. “Philadelphia, Pa Bu Steam Shovel & Dredge Co Mundy J 
re t ridge Machiner Jar Wheels | Ss n rancisco Bridge Co., Calif vrnia. ulcan [ron rks Chicago. 
Bradford L. Gilbert, 0 Broadway, N. Y. Vulcan Iron Works, Chicago. Allen Paper Car-Wheel Co.,Chicago. | D Works Chi Hottew Stay Bolt Iron 
Thomas Appleton, 505 Rialto Bide. ’ Chie. Bridge Timbers American Steel Wheel Co.. N. Y¥. City | WVulean [ron Works, Co., 7 Hollow Stay Bolt Co,, Cuyaho a 
Architectural Iron Work ey MeClure, Pittsburgh, Pa. Baltimore Car-Wheel Co., Balto.. Md. | Drop Forgings F ralls v 
King Brid co — 0. Build Barnum & Richardson Mfg. Co., Chies Billings & Spencer Co., Hartford, Conn Hydraulic Jac ke 
Agbestee ng rin ‘fon Bridge Co., E. Berlin, Conn. Bowler & Co., Cleveland. E le ~ctric Crossing Sign at Richard Dudgeon, 24 Columbia St., N. Y. 
hns ie. wy N. Y. City. ulldezers Cayuta Wheel & Foundry Co., Sayre,Pa. Electric Supply & Mfg. Co., Clevel’d, O Joseph I _ oy Co., 26 Warren St..N.¥ 
an Pave mt Wille White & Moline, Ill Cushion Car Wheel Co. Indianapolis. Ele tric Headlights Watson & Stillman. 210 E. 48d St., N. ¥. 
wets Pavement fo. 16 Exch. Pl., N. Y.| Cars Davenport & Fairbairn, Erie, Pa | ect. Headlight Co., Indianapolis. | ffydraulic Machinery —— 
Ax Allison Mfg. Co., Philadelphia, Pa Detroit Car-Wheel Co., Detroit, Mich. |E lec tric Metors Tinius Olser Philadelphia, Pa. 
Gambria Iron Qo., Johnstown, Pa. Bloomsburg Car Co., Bloomsburg, Pa. Dickson Car Wheel Co., Houston, Tex. | mson-Houston Motor Co., Boston Union Iron Works, San Fre une isco. 
Lima Machine Works, Lima o. : ‘00d Bradley & Sons, Worcester, Mass. C. G. Eekstein & Co., 32 Liberty Bt. N.Y. ae Railways W atson & Stillman, N 
Louisville Steam Forge Co., Louisv., Ky. Brill & Co., Philade iphis a. Pa z Jersey City W he el Fd’y & Mach. Works, | Thomson- dAouston Electric Co.. Boston D. Wood & Co., P hilade ip chia, Pa. 
Michigan Car Co., Detroit, Wich. Hoginald Caspiue at ‘o., 115 B’way, N.Y. Lima Machine Works, Lima, O Elevators Injectors 
Mich. ‘orge s Iron Co,, Detroit, Mich Ensign Mf g. Co. , Huntington W est Va. Lobdell Car-W hee 1¢ ‘o., Wilmington,Del.| Link Belt Eng. Co., Nicetown, Phila athan Mfg. Co., 4% Liberty street, N. 
Midvale Steel Co., Nicetown Phil a. Erie ¢ ar Works (Limited), Erie, Pa Louis, Car-Wheel Co., Louisville, Ky. Emery Ww heels - _ m. Sellers & Co., Philadelphia 
Pittsb’gh Forge & Iron Co., Pittsb. Harvey Steel ( ar Co., Chicago., Til. Michigan Car Co., Detroit, Mich. N.Y t . Packing Co., 15 Park Row ins ef Bridges and Ry. 
T. Prosser & Son, 15 Gold Y. Jackson & ‘o., Wilmington, Del. N ar Wheel Works, Buffalo. on Emery W.Co.,Leeds. Masa 


Balanced Slide-Valves 
Hammett, Troy, N. Y. 
Ballast Uniloaders 
Marion Steam Shovel Co., Marion, O 


Jackson &Woodin Mfg.Co., Berwick.Pa.| Thos 
. 8. Males & Co., Cincinnati Ram 


Middletown Car W’ks, Middle town, Pa. Tayk 


Prosser & Son, 15 Gold street. N.Y. 
Michigan Car Co., Detroit, Mict Stand 


Steel V 


Ww hee 1& F’dryCo.,Ramapo,N 


V’ks, 


w Iron & Steel Co.,High Bridye,N.J 


Y 


28) So. 4th St., Ph I 


Heller & 


Engine ering instruments 
| Chas. 


quipme nt 
Stroudsburg, Pa R. W. Hildreth & Co., 
Insurance 

rightly, Philadelphia Pa Hart. Steam Boiler Insp. & Ins. Co., 


2 Wall 8t.. N. ¥ 


N. Y. Equi t 5 W N. ¥. Wi Brightly Philadelphia, Pa. _ Hartfora. 
Saukers quipment Co., 15 St., N. pasht urn Car-WheelCo., Hartf’d,Conpn. Cc. F. Ketcham & Co., 277 Nassau St., N. Y Royal Ins. Co., Wallstreet, N. Y. 
wn Bros. & Co. l street, N. ¥ R. M. Pancoast,"Camden, N. J Wason Mfg. Co., Springfield, Mass Keuffel & Esser, New York City : 
Bell Cord 2. Ganetiemn i Pardee Car & Mach. Wks, Watsont’n,Pa i. Whitney & Sons, Philadeiphia, Pa Queen & Co., P hiladelphia. Pa Inte rise rking witches & Signals 
Samson Cordage Works, Boston, Mass. South Baltimore Car Works, Baltimore. | Car Windew Balance Young & Sons, Philadelphia, Pa. Alles ee ee sntown, Pa. 
Boil Car Co., St. Charlies. Mo Caldwell Mfg Co., Rochester Engines Kelsey R. K. Si nee, Mas 
bendroth& RootMfg.Co. N.Y. ason Mfg. Co., Springfield, Mass. K. Gardner, Box 171, Pa. Fi ill Landing Mch.-Co., Fishkiil.N.Y om gnal Co., Florence, 88. 
Co. 96 Lib’ty St., N.Y. | Youngstown ar Mfg. Co. Cattle Guards iphia Engineering Wks., Phila Nat. Switch & Signal Co., So. Bethle 
h. Loco. & Mach. Go., Richmond, Va. | Cars, Second Ha Kalamaz R. R. Veloc. & Car Co., Kal ghouse Machine Co., Pittsburgh hem, Pa . . 
Reginald Canning 0., 115 B’way, N.Y. amazoo Mi h. Union Swit & Signal Co., Pittsburgh. 
Betler Plate A. 8. Males & Co., Cincinnati. National Surface Guard Co., Chicago. Wharton R. R ta. 


Schoenberger & Co., Pittsburgh, Pa. 
Bolt Cutters 


N. Y. Equipme: mt Co., 15 Wall St., N. Y. 
Car Coupling 


Coal Chute 


Industrial 


Werks, Bay City, Mich 


Switch Co., Phi 
aylor orkshire 
M 


Steam Shovel & Dredge Co. 


filliams, White & Co., Moline, Ill. A. 8. Males & Co., Cincinnati Jones & ¢ Boston ~~ 
Acme Machinery Co., Cleveland 0. uto, Intere Hangeable Car Coupler Co., | Ceal T Fansfer ring Marion Steam Shovel Co., Marion, 0. Iron Work fer C ontracto 
Howard on we orks, Buffalo, N.Y. San Francisco, C CW Co., 45 Broadway,New York Osgood Dredge Company. Albany, N. Y dge Moor Bridge Wks, Wi + + Del. 
Bolts & Nu " Drexel ¢ ‘ar Coupler Co., Rooke r Chic. Oononinies E ugineers J. Souther & Co., Boston, Mass Kine Bri Co., Cleveland, O 
Fuller Bros. eCo., 139 Gr’nwich St.,N.Y.| Gould Coupler Co., Buffalo, N Thomas Appleton, 35 Rialto Bldg.,Chic Vulcan iron Works, Chicago iron & Steel Ship Builders 
Rhode Island Tvol Co., + cena Hinson Car Coupler Co., Chicago, Tl G iscaren, Cincinnati, 0. Explosives nion Iron Works, San Francisco, 
Beoks & Publica McConway & Torley Co., P ittsburgh Pa. D. L. Barnes, The Rookery, Chicago Rendrock Powd.Co., 23 Park Place.N.Y nae =e 
& F. N. Spon & Co., *RCortrat St..N.¥.| St. Louis Car Coupler Co., St. Louis, Mo J, J. R. Croes, 13 William St., N. Y Sood-Wases Parties Fairbanks, Morse & Co., Chicago 
John C. Trautwine, ir. Smillie Coupler & Mfg. Co., Newark, N.J. 8S. W. Freseoln, World Bidg., "N.Y | Field Water Purifier Co., Chicago MeSherry Mfg. Co., Dayton, O 
Brake Adjusters Stilger & Strosler Aut. Car Coup. Co.. W. ©. Foster, 52 Broadway, N. Y. Flexible Shafting Richard Dudgeon, 24 Columbia St..N. Y 
Q. ate Co., — Louisville, Ky. Geo. L. Fowler, 53 Broadway, N. Y Stow Flexible Shaft Co., Phila., Pa Watson & Stillman, 210 E. 48d St., N. ¥. 
Brake Bea The Standard Car Coup. Co.. Troy, N.Y Albert Lucius, 71 Broadway, N. Y Stow Mfg. Co., Binghamton, N. Y Journal Be erie 
Nate Hollow "Brake Beam Co., Chic., 1l.| Trojan Car Coupler Co., Troy, N. Y. W. B. Parsons, 35 Broadway, N. Y Fluoride Aja al Co., Philadelphia, Pa 
Northwestern Equipment Co., Chicago. Thurmond Car Coup. Co., 80 B’ way,N.¥ Chas. Paine & Sons, 71 Broadway. N. Y. Amer. Fluoride Co., 126 Liberty St De te Metal Co. :Bridgeport, Conn 
Schoen Mfg. Co., Pittsburgh. Van Dorston Coup. Co., Phila., Pa F. H. Smith, 27 E.German St..Balto., ua. | Freight Cars. Bor ond Hand D A Hopkins Mfg. Co., 148 Liberty 8t., 
Brakes Car! Deors Von Schon & Garrer, Fredericksb., , New York Equip. Co., 15 Wall St., N.Y Y 
Boyden Brake Co., Baltimore, Md. Co., Chicago, TM. J.A Waddell, Kansas City, Mo. Freight Cenveyor Phoap »yhor Bronze Smeiting Co., Philada. 
ai Air-Brake Co., Pittsb., Pa. Car’ OBS ngs Wilson Bros. & Co., Philadelphia, Pa. | Industr Works Bas City, Mich Paul 8. Reeves, Philadelphia Pa. 
Brake-Sho Dayton Mfg. Co., Dayton, O Censulting Electrical Engineers Forges . Journal-Box Lids 
Congdon Brake-Shoe Co.,Chicago, Il. | Car Heaters Sprague, Duncan & Hutchinson, N.Y. | The Foos Mfg. Co., Springfield, O Rama Y.) Wheel & F’dry Co. 
Ramapo (N. Y. ) Wheel & Foun ry Co. | Baker Heater Co., 799 Grnwich St., N.Y Cenveyors Frogs and rossings ighting 
Bridges Consol. Car Heating Co.. Albany, N. ¥ Link Belt Eng. Co., Nicetown, Phila own Rolling Mil, Allentown, Pa. Adams & Westlake Co. Chicago. 
Anderson & Barr, Jersey City, N. J. Gold Car Heat. Co., Frankfort St., N. Y. | Cc opper rs ~ veland Frog & Crossing Co Railroad Lighting & Mfg. Co., Phila.,Pa. 
Berlin Lron Bridge Co., E. Berlin, Conn. Martin A. F. Car-Heat. Co., Dunkirk,N.Y | Hendricks Bros., 49 Cliff street, N. ¥ | Elliot “ & Sw. Co., E. St. Louis, Ill Safety Car Heat. & Light. Co., 16) B’way 
Boston ereage orks, Boston, Mass. Morton Safety Heating Co i¢ ordage | Jobhnstor R. Frog & Switch Co.,Phila. | Link ‘Be iting 
Chicago Bridge & Iron Co., Chicago, Il. National Car Heating Co., Chic | Samson Cordage Works, Boston, Mass Pennsyivania Steel Co.. Steelton, Pa Link g. Co., Nicetown, Phila. 
Cofrode & Saylor, Lighting Co. Phila., Pa. | Cranes | Ramapo [ron Works, Rillburn, N. ¥ Leck 
Detroit Bridge & Lron Wks, Det., Mich afety Car feat. & Light Co., 160 B’way + industrial Works, Bay City, Mich Union Switch & Signal Co., Pittsburgh Nat. Lock Washer Co., Newark N, J. 
Edge Moor Bridge Wks, Wilmington, Del. | { John N. Poage. Cincinnati, O Weir Frog Co.. Cincinnati, O Locomotive 
Bridge Co., Elmira, ‘Heating E ent | Wood & Co. Philadelphia, Pa Furnac es Baldwin Locomotive Works, Philada. 
Frescoln, World Bidg., | Stanley G. Flag: Co., "Philadelphia Yale & Bowne Mfg.Co. *Stamford, Conn droth & Root M.Co., Cliff St.,.N.¥Y. Brooks motive W’ks, Dunkirk, N.Y 
Bridge Co. Pa. | Car Machinery Cc reosoting | Ga uges (Pressure) Cooke & Mach. Co., Paterson, N.J 
King Bridge Co., Cleveland, O. Greenlee Bros. & Co., Chicago osote Lumber & Construction Co Ashcroft Mfg. Co., 111 Liberty St., N. ¥ Dickson Mfg. Co,, Seranton, Pa. 
itdge & Iron Co., Louisv..Ky. Car Platform Gates nandina, Fla Grade r, Ditche r & R.R. Builder| G. L. Fowler Broadway, N. Y 
Mo. Val. Br. & Ir. Wks., Leavenw., Kan. J. RB. Goodwin, 29 B’way, N.Y | Lehigh \ alley Creo. W’ks.. P. Amboy. NJ Aust g.Co., Chicago, IN Lima Machine Works, Lima, O 
Mt. Vernon Mt. Vernon, © Car Plushes Cc rossings c A. 8. Males & Co., Cine 0. 
New Jersey Steel & Iron Co., Trenton. Sanford siglo Ly Wash'ton St.. Bost: a, rossing Co., Detroit, Mich Guarantee Co. of N. A., Montreal N.Y. Equipment Co., 15 Wall St., N. 
Passaic Rolling Mill. Paterson, a. J. 


Phoenixville Bridge Co., Phila., Pa 


Car 


Gates 
Bogue & Mills Mfg. ( 


‘o., Chicago. 


Harbor Wer 
8, 


ks Pittsburgh Loco.& ar we ks, P’ ittsburgb. 
oln. World Bidg., N. ¥ H. K. Porter & Co., Pittaburgh, Pa. 


Sectionai view. 


without a machine. 


THOMSON’S 
SLOTTED RIVETS. 


The only rivet in the world that can be set 


For fastening Belts, Straps and other articles made of Leather, 
Rubber, Canvas, Felt, Pasteboard, Sheet Iron or Wood. 


SIZES is, Ys, No. 9 Wire Gauge. 


SIZES if, th, ti, No. 6 Wire Gauge. 


JUDSON L. THOMSON MFG. CO., 


WALTHAM, MASS. 


T 


BOILER COMPOUND. 


AMERICAN 


FLUORIDE COMPANY, | 


In Boilers 
PREVENTED BY 


12G Street, New Work, 
WILL SEND YOU CIRCULAR AND SAMPLE. 


| 


President : 
L. PERRY. 


RAINBOW 


AND 


PEERLESS 
PACKING. 


Peerless Co, 


Sectional view when set. 
i 
| 
| 


Treasurer : 
G. WINANS. 


STEAM HOSE 


AND 


AIR BRAKE HOSE, 


Guaranteed for two years. 


ECLIPSE GASKET. 


TRADE MARK. 


Cc. H. DALE, General Sales Agent. 


OFFICE, 


15 WARREN STREET, N. Y. 


wooD’s 


CAR PLATFORM GATE 


SHOULD BE SPECIFIED 


On all Cars Designed for World’s 
Fair or other Passenger Trafic, 


4,000 NOW IN USE. 
J. B, GOODWIN, 


SOLE ACENT, 


29 Broadway, Room 182, 


NEW YORK. 


APL 
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i 
Malleable-Iron, Cast-Iron, STANLEY G FLAGG & CO MANUFACTURERS OF 


Iron and Steel Fittings | St., Penna, Ave. St., Philadelphia, Pa. STEEL AIR-BRAKE FITTINGS. 


ade from t 
FOR WROUGHT-IRON PUPE. charp, mode trem templets to 


standard gauge. 
Keystone Soft-Metal Union. SPECIFY 
Ready for immediate use. oquines no 


_ Ready for immediate use. | Requires, no FLAGG STEEL FITTINGS oa 


FOR AIR-BRAKE CONNECTIONS. 


pressure. 


HAMMERS, 


DROP FORGED FROM BEST TOOL STEEL. 


IN MATERIAL, DESIGN, TEMPER AND FINISH, THEY ARE UNEQUALLED, q 


4 THE BILLINGS & SPENCER COMPANY, 
SIZES: - % 1% - 1%_LB. HARTFORD, CONN. 


4 
4, 
RAILROAD GAZETTE DIRECTORY CLASSIFIED ADVERTISEMENTS. ves 
Lecemeti ves (Continued Packing-Rubbe Michigan Central. Nat. Switch & Signal Co., So.Bethiehem, Tossing Laboratory 
Richmond (Va.) Loco. & Mach. Works. Belting & ie. Co., N. ¥. City. Missouri P: acific Pa Pitts. Testing Laboratory Pittsburgh,Pa r mie 
Rogers Loc. & Mch.Wks., Paterson, N.J. _ riess Rubber Co., 15 Warren St. New York Central & Hudson River. Snow Shovels and Plows Telegraph Call-Bell Byetom ra 
Schenectady (N. Y Loco, Works Pain New York, Lake Erie & Western. Jull Mfg. Co., Brookly F Electric Secret Service Co. Y. (ity. 
Taite & Cariton, London, Eng. Andress Paint & Color Co., 15 Cortlandt New York & New England R. R. Leslie Bros. Mfg. Co "Paterson, N. J. Gill Alexander Electric Mix Co., Kan ¢ ~ 
Wharton R. R. Switch Co.. Phila. street, N. Y. | Pennsylvania. Solid Staybolt Ir sas City, Mo. 
Lecemetive Boiler Tubes. F. W. Devoe & Ce., Fulton St.  & Stonington Line. Falis Hollow Stay bolt Co., Cuyahoga | Thermometers 
Allison Mfg. Philadelphia, Pa Jos. Dixon Crucible Co.,Je rsey Rallroad Prin 0. Standard Therm. Co. Peabody, Mass. 
Lecometive Finishing Varnish Standard Paint Co., 2 Liberty St., N. Y H. ¢ ‘am pbell. Union Sq.. Spike 
Flood & Conklin, Newark, N. J Warren Chemical & Mfg. Co., N. ¥ .City. c. F. Kete Bam & Co., 2! Nassau St., iiworth. Porter & Co., Pittsburgh, Pa. & ©. Co., Chicage ; 
Lecemotive Headlight« Patents Supplie & ©. Co.. Chic icago Shoulder Tie Plate Go., Philade!phia,Pa. 
Adams &-Westlake Co., Chicago Howson & Howson, 119 So. 4th St., Phila Bryant & Barbey, 79 Sum St., Boston... lorris Sellers & Co., Chicago — Tools [~ 
Nat. Elect. Headjight Co., Indianapolis. P. W =< Washington,D, Reginald Canning & Co.,115 b’way,N.Y. Springs Fairbanks & Co., Chie 
Lecometives, second-Hand Phoapher-lnee ©. W. Child & Co., 115 Broadway, N. ¥. Atkinson Steel & Spring Works, Chica Metcalf, Paul & Co., Pittsbu Pa. 
Reginel i Canning & Co., IS B’way.N.Y.| Paul S. Reeves, Philadelphia Fairbanks, Morse & Co., Chicago. go, Il. Transfer Tables 
5. Males & Co., Cin inns atl Oo | Phosphor-Bronze Smelting Co., Phila, £.8 —" ue y & Co., 7 Dey St. Y Farist Stee! Co., Bridgeport, Conn. Industrial Works. Bay City. Mich. are 
Y. Equipment ( Vall N. Y.| Pile Drivers Intern . Equipm. & Supply Co..N.¥.] A. Freneh Spring Co., Pittsburgh, Pa Tabalar Journal Beariage 
Staybolt een Bucyrus (O.) Steam Shovel & Dredge Co. The RK. R. Signal Co., Rahway. Pickering Spring Co., Philadelphia. Meneely Hearing Co.. W. Troy. 
lis Hollow Stayboit Co., Cuyahoga Industrial Works, Bay City, Mich. A. 8. Males & Co., Cincinnati, O. Chas. Scott Spring Co., Philadeiphia,Pa.| Turn Buckles ‘ 
Falls, 0 Lidgerwood Mfg. Co., 9% Liberty St..N. Y N. Y. Equipment Co., 15 Wall 8t..N. Y. | Stand Pipes Central Iron & Steel Co., Brazil, Ind. . ; 
Labricators Vulcan Iron Works, Chicago, fl N.Y. Railway Supply Co., 40 Wall St. John N. Poage. Cincinnati, Cleveland City Forge &  Lron Co., Cleve a fil. 
American Supply Co., Kansas City, Mo. | Pipe Cutting & Tereadias wach G. D. Peters & Co., London, England. King Bridge Co “Cleveland. land, O ; ‘ ’ ed 
Nathan Mfg 2 Liberty street, N.Y D. Saunders’ Sons, bw rs, N A. T. Shoemaker, Chicago and N. Y. She — Veloc. Gar Co., Three Rivers, Turn Tables for Railwa res \ 
Machinists’ Tools Pneumatic Foundations Railway Varnishes & Mic Cofrode Saylor.Philadelphia. Pa ‘ 
Acme Machy. Co., Cleveland, 0 W. Frescoin, World Bde, Flood & Conklin, Newark, N. J. Stay belt Ir industrial Works, Bay City. Mich 
Bement, Miles & Co., Philadeiphia, Pa Pertable Drills Ratchet Drills Falls Hollow staybolt Co., Cuyahoga King Bridge Co.. Cleveland. 0 
Billings &Spencer Co.. Hartford, Conn Frank Reed, Worcester, Mas Billings & Spencer Co.. Hartford, Conn. Falls, A. 8. Males & Co.. Cincinnati. : 
E B Brooklyn, N. ¥ Stow Flexible Shaft Co. Phila Pa Sechuttler Mfg. Co., Chicago. Fuller Bros Co,, N. Y. Passaic Rolling Mill Co., Paterson. N. J : £53 
harpe Mfg. Co., Providence, Stow Mfg. Co., Binghamton, N. Y. Reducing Valves B. M. sones & Co., Boston & N.Y Wm. Sellers & Co., Phila. and N.Y. — 
i Bridgeton, N. J Pressed teel Curtis Regul. Co., 89 Bevery St., Boston. | Steam Coupling Shiffer Bridge Co., Pittsburgh, Pa “ 
Newark, N. J Schoen Mite Co., Pittsburgh, Pa. Mason Regulator Co., Boston, Mass. Moran Flex. Steam Joint Co., Louisville, , , . 
1, Son & Co., Phila Pumps Refined tron Ky. Valves. 
Hayes Tool Co., Portland, Mc Fairbanks, Morse & Co., Chicago. Falls Hollow Staybolt Co. Steel Car Channels Ashton Valve Co. Boston “ 4 
Long & Allstatter Co., Hamilton, O Laidlaw & Dunn Co., Cincinnati, 0. Refrigerater Cars Cambria Iron Co., Johnstown, Pa urtis Regulator Co.. Bostun. Mass 7 
Manning, Max. & Moore, 111 I ibe rty St R. D. Wood & Co., Philadelphia, Pa. K. M. Pancoast, Camden, N. J. Stee!l—Maushet'« Ludlow Valve Mfg. Co., Troy, N.Y. ) P 
Morse Tw.Dr.& Mach.Co..N.Bed’d, Mass.| H.R. Worthington, 86 Liberty St..N. Y. | _ So. & Pac. Refrigerator CarCo.,Chicago.| _B. M. Jones & Co., 1) Oliver St., Boston Wasca Regulator Co., postce Mass. ‘ “rr 
Newark Mach. Tool Wks.. Newark,N. J | Ragie! Ta Refrigerating Machinery Steel Castings Ross Valve Co., Trey, , 
Niles Tools Works, Hamilton, O J.T. Connelly, Milton, Pa. De La Ver sne Refrig. Machine Co., N.Y. Chester Stee! Castings Co., Philad’a., Pa. R. D. Woods & Co., Pilate iphia, Pa : 
Pedrick & Aye 3 = hilade a, Pa Rails Rivets, slotted Eureka Cast Steel Co., Philad’a, Pa Vv 
Geo. Pla 4 ad we Y American Supply Co., Kansas City, Mo A. Thomson Mfg. Co., Waltham, Mass.| Sharon Steel Castings Co., Sharon, Pa. Devoe & Co Tt ee street, N. ¥ , 
D. Saunders’ So m s Yonlere N.Y Bethlehem Iron Co., # Broadway, N. Y. Rock Ballast and Reck Breakers| Solid Steel Co., Alliance. 0 Flood & Conklin ewark, N. J 
Wm. Sellers & Co., Philadelphia Cambria Iron Co., Johnstown, Pa. Gates Iron Works, Chicago, Il. Pratt & Letchworth, Buffalo, ¥. Y Murphy & Co., Newark, N. J iq ; i 
Stiles & Parker Press Co., Middletown, 0. W. Child & Co., 115 Broadway, N. Y Reck Drills Steel Centre Plates Edw. Smith & Co., Times Bldg., N. ¥ ; bf 
Conn Geo. A. Evans, 40 and 42 Wall St. N.Y. | Ingersoll-Sergeant Rock Drill Co.,N. ¥. | Schoen Mfg. Co., Pittsburgh, ra. 
Stow Flexible Shaft Co., Phila.. Pa Humphreys & Sayce, 10 Wall St., Y. Rand Drill Co., 23 Park Place, NewYork. [Steel and Tren Plates c. Chicago 
Stow Mfg. Co., B tngbamton N.Y Illinois Steel Co., Chicago, Ill. Reots Lukens Iron & Steel Co..Coatesville, Pa. f an Noorden & C 0. Boston. . (ang 
Universal Radial Drill Co.. Cincinnati. A. S. Males & Co., Cincinnati. Berlin Lron Bridge Co., E. Berlin, Conn. | Steel and Steel Tires Perry Ventilator Oo., 115 Bway, N. Y. 
w atson & Stillman, 210 E. 43d St., N. ¥. N. Y. Equipment Co., 15 Wali St., N. Y. King Bridge Co., Cleveland, O Midvale Steel Co., Nicetown, Pbila. Washers and nin OF wy ! 
Wharton R. R. Switeh Co., Phila. Pennsylvania Steel Co.,2 Wall St. N.Y. Rolling Jou rnal Bearings Latrobe Steel Works, Latrobe, Pa. Fuller Bros.& ©o.,189 Greenwich St..N ¥ { 
Malleabdie Iron Castines Robinson & Orr, Pittsburgh, Pa. Meneely Bearing Co., a Thos. Prower & Son, 15 Gold 8t., N. Y. Weert, Celuam 
Maileable Castings Co., Cleve-| A. Whiton, 115 Broadway, N. ¥. Rolling Stock to Le Standard Stee! Works. Philadeipbia. Pa. Poage, Cincinnatt, 0. 
Tan Rail Fasteuings Oliver Adama, #2 Liberty N.Y. Storage of Ry. Equipment SheMfield Veloce. Car Co Three Rivers 
Mandrel Rolled Staybolt Iron American Supply Co., Kansas City, Mo. Rubber Beltin New Jersey Car Storage & Repair Co., Mich ; 
rom Hollow Staybolt Co., Cuyahoga Cambria Lron Co., Johnstown, Pa. Y. Belting & Pack. Co..15 Park Kow. Lake View, N. J Waterproof Insul. Papers F 
alls, ¢ Fisher Rail-Joint Works, Trenton, N. J Pe erless Rubber Co.. 15 Warren St. Switches and Switch Stands Standard Paint Co., 2 Liberty St.. 8. ¥ 7 
Mining Mac hinery A. 8. Males & Co., Cincinnati. Safety Valwes Allentown Rolling Mili, Allentown, Pa.| Water Supply f 
Lidgerwood Mfg.Co.. % Liberty St..N.¥ Metcalf, Paul Pittsburgh, Pa. Ashton Valve Co., Boston, Maas. Elliott Frog & Switch Co.. Louis, Tl. J.J. R. Croes, 18 William St.; 
Union Iron Works, San Francisco National Lock W Saw Mills Jobuston KR. R. Frog & Switct. Co Window Sash Cord ; 
Mep Wringer N.Y. Equipment ¢ 0. Richmond (Va.) Loco. & Mach. Wks. Kelsey RB. R Signal Co., Florenve, Mass Samson Cordage Works, Boston, Mass : 
Boston Wringer Co., Boston Morris Sellers & Co., second-Ha Rolling Steck Nat. Switch & Signal Co., So.Bethlehem, | Wire, Insulated _ 
Nut Locks Ruffner & Dunn, Pisladely fa, Pa. A. 5. Males Oo., Cincinnati, Pa International Okonite Co. (Ltd.), N. ¥. 
Amer. Washer & Mfg. Co., Newark, N.J.| Saws Sewer Pip Pennsylvania Stee! Co., Stee Pa. Wire Repe 
Metcalf, Paul & Co., Pittsburgh, Pa. Bryant & Barbey, 79 Milk St., Boston Blackmer Post, St. Louis, Mo Ramapo Iron Works, Trenton [ron Co., Trenton 
National Lock Washer Co., Newark Industrial Works Bay City, Mich R. D. Wood & Co., Philadelphia, Pu Sheffield Veloc. Car Co ree Rivers, | Weed W erking Machin ry qi 
Ruffner & Dunn, Pa Railread and Transp. Lines werage Mich Berry & Orton Co., Philade iph a, Pa 
Standard Nut Lock Big Four J. R. Croes, 18 William St, N. ¥ Union Switch & Sig. Pitieburch, Pa Egan Co., Cincianati 
Cans Boston & Albany. Shatin Weir Frog Co 0 J. A. Fay & Co., Cincinnati, O 
adams & Westlake Oo., Chicago Chicago & Alton. Wm Seiters &Co., Phila Tanks ‘Ceda Ureenlee Bros. & Co., Chicago 4 
Bryant & Barbey, 79 Milk St., Boston Chicago, Burlington & Quincy Skylic at Burkhardt’ 8 Sonus. Philadelphia, Pa John A. White ©o., Dover, N. H 
H. A. Williams Mtg Co., Boston Chicago, Milwaukee & St. Pani Vaile sy" ouns. 308 No. St. Raltimeore, Md Fairbanks, Morse & Co., Chicage Wrecking Care 
ou Chicago & Northwestern. FE. Van Noorden & Co., Boston. Tank Vaives Bucyrus Steam Shovel & Dredge Uo 
Signal Oil] Works, Lid.,Franklin, Pa = ago, Rock Isl. & Pacific Signals. John N. Poage, Cincinnati, 0 Bucyrus, O 
Ore Handling Machinery. . H.&D Hall Signal Co., 3 Broadway, N.Y. Taps and Dics industrial Works, Bay City, Mieh 
King Bridge Cleveland, 0 Tunnel! Route. Jounson R. R. Signal Co., Rahway, N.J. D. Saunders’ Sons, Yonkers, W reaches 
Packing. Asbestos Ulnots Central Kelsey R. R. Signal Co., Florence, Mass Manning, Maxwell & Moore, 111 Lib. si Billings & Spencer Co., Hartford, Conn 
Johns Mfg.Co., N. Y. Oity Lehigh Valley BR. Rk. Union Switely & Signal Co., Pittsburgh, N.Y | Rhode Island Tool Co., Providence,R. I 


ORAN FLEXIBLE STEAM JOINT CO. 


ENRY FRANHE 


L PISTON H 


13 & 15 RAILROAD PLACE, NEWARK, N. J. 


EDWIN W., HINE, President. L. L, STURGES, Secretary and Treasurer. H, A. HARVEY, Vice-President. : 


THE AMERICAN “HARVEY RIBBED” NUT LOCK. 


A Resilient Spiral Spring Washer with Rachet-Shaped Teeth. 


@ 

4 
L 


Patented. 

The American Harvey No. 1 Nut Lock, we 

& resilient washer with chisel cutting 
edges. Patente Tempered in oil. 


A. 


mpered in oil) is the tangeutial catting or ratchet 


2 for this lock, aside from the unexcelled spring quality it 
sori, St all ondlasry, vibe om either side, und to that wun the nut then itm are on of both aut and 
spring washers. Above pattern made of extent that a removal of the nut by force (an Ao he yf either nut or bolt, both of which, together with the nut look, can be used aga ip - 


28 b ) without disturbing th 
round or square stock, hock. with spring temper, and will not cut thread of nut or bolt. 


CORRESPONDENCE AND ORDERS SOLICITED. SAPLES FURNISHED FREE ON APPLICATION AND SENT TO AN) ADDRESS. 


q 
Ww 
4 > | 
| 
4 
7 
3 
5 
< 
“Gq 
a { if iy 


vili THE RAILROAD GAZETTE. 


(Marcu 11, 


W. H. DOANE, Prest. D. L. LYON, Sec’y. | 


J. A. FAY & CoO., 


CINCINNATI, O., U. S. A. 


CAN FURNISH 


Car, Locomotive and Railway Shops 


Complete Equipments 


—OF— 


WORKING 


¢ ¢ 


No. 3 New Improved Hollow Chisel sad Mortiser. 

——AWARDED— 

‘Grand Prix,” Universal Exposition, Paris, 1889, 
4 GOLD AND SILVER MEDALS AT 


Chicago Railway Exposition of 1883, 


Catalogues and 
Estimates Furnished 


upon Application. 


ACME FVIACHINERY CO., 


CLEVELAND, OFLLO, 


Acme Single & Double Automatic Bolt Cutters 
Cutting from % in. to 6 in. diam. 
Also, SEPARATE HEaDs and Digs. 


First Premiam Cincinnati Centennial 


MORSE 
TWIST ORILL & MACHINE CC 


MANUFACTURERS OF 
Patent Machine Relieved Nut and 
Hand Taps, 
Suitable for use in Railroad, Car and Loco 
motive shops. We keep in stock a 
full line of U. 8. or Franklin-Insti 
tute Standard Taps ; also, y 
and Whitworth Threads 
: also Pipe Taps, Pize 
Reamers and 
Stocks, Dies, and 
Bushing 


MANNING, MAXWELL & MOOBE, 


SOLE SELLING AGENTS, 


111 LIBERTY STREET 
NEW YORK. 


Morse Twist Drill & Meh. 0. 


Established 1864. New Bedford, Mass. 


Manufacturers of D ri | | s 


for Metal or Wood, 
Reamers, 


Beach 

Chucks, 

Cutters, 

Drill 

Crinding 

Machines, 
and Special Tools. 


CATALOGUES MAILED ON REQUEST 


BERRY ORTON CO.., 
ATLANTIC WORES, 
Twenty-Second above Arch St., PHILADELPHIA, PA. 


Designers and Manufacturers of 


Machinery 
for Working 
Wood. 


Car Builders’ Tools a Specialty, 


Drawings and Estimates furnisbed 


Three-Spindle Universal Vertical Boring Machine, upon application, 


| Steam Hammers for Working 


D. SAUNDERS’ SONS 


Pipe Cutting and | 
Threading Machines 


For Pipe Mill and Steam 
‘itters’ Use, 


Tapping Machines 


For Steam Fitting. Also, 


STEAM AND GAS FITTERS 
HAND TOOLS. 
31 Atherton Street. 


Send for Catalogue B. 


LARS. YONKERS, N.Y. 


BEMEN T, ‘MILES & CO. 


PHILADELPHIA, PA., 


METAL-WORKING 
MACHINE TOOLS 


For Railroad Shops, Locomotive 
and Car Builders, Machine Shops, 
Steam Forges, Ship Yards, Boiler 
Shops, Bridge Works, etc. 


Iron or Steel. 


Established 1867. 


EDWIN HARRING TON, SON & CO. 
Cor. N. 15th St. & Penn. Av., Philadelphia, Pa., U.S.A. 


Mant tac ‘turers of a Full Line "of 


iron Working Machinery, 
INCLUDING 

Extension and Gap Lathes, Planers with Quick 

Return, Drills, etc., Hand Power Elevators with 

Patent Brake, Double Chain Screw Hoists, Over- 

head Tramway with Switch, Turntable and 

Geared Truck. Send for Estimates. 


GEAR CUTTING A SPECIALTY. 


The Long & Allst “cate” 


Double, Single, 
Angle-Bar, Gang, 
Horizontal, Twin, 
Boiler, Spacing, 
Gate, Multiple, 
Belt and Steam- 

Driven 
Punches 
& Shears. 


Over 300 Sizes. 
p Send New Cat: 


“LUDLOW VALVE ure. 00 


OFFICE AND WORKS 


938 to 964 Rwer Street, and 67 to 83 van Avenue, Trouw N. Y. 


VALV ES 


(Double and Single Gate, \ in. to 48 in.—Outside and Inside Screws, Indi 
cator, etc.), for Gas, Water and Steam. Send for circular, 


ALSO, FIRE HYDRANTS. 


oFr— 
: woop workin 
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PATENT CUPS. 
These Oil Cups do not require a handful of tools to regulate. The cuts give a good idea 


of their appearance and construction. The spindle is easily manipulatad and remains in any 
desired position; no extra tools are needed for adjustment, and there is plenty of room to easily 
clean them out. They are in extensive use by the Northern Pacific, Southern Pacific and Phila- 


delphia & Reading R. R. Cos., and are pronounced superior to any other cups ever used. 


Sample Cups sent out for Inspection and Trial. 


CIRCULARS ON APPLICATION. 
1001 and (003 HAMILTON STREET, 


PEDRICK. & AYER, PHILADELPHIA, PA 


W ‘Large Special “PUNCHES” and “SHEARERS'’ 
E BLISS CO for Bridge and Cirder Work, Iron 
- 


Buildings, etc., etc. 


6 ADAMS STREET, BROOKLYN, N. Y., 


- 


OPERATING ALSO THE WORKS OF 


STILES & PARKER PRESS = Middletown, Conn. 


Foot Screw and Drop. Also Cutting, 
Punching, Forming, Shearing, 
Embossing, Coining 
and Drawing 


PRESSES 


OF ALL SIZES AND KINDS. 


PRESSES, DIES, SHEARS, DROP HAMMERS, 


DRAWING PRESSES and DIES 


For Lanterns, Lamps, Tinware, 


Brass Goods, etc. 


MACHINE 


BRIDGETON, N. J., U. 8. A, 


Manufacturers of all kinds of Presses, Dies and other Tools 
for Sheet and Bar Metals, 


No. 6 AND SHEAR. 


Made in 10 Sizes, with Throats from 6 to 48 Inches. 


We Make Foot and Power Tools of hil Kinds for Punching, Per-| piease Send for their Illustrated Price Lists, describing 150 
forating, Forging, Shaping, Drawing, Embossing, Ete. kinds of Presses, Lathes, Rolls, Beaders, Trimmers, etc. 


J Pb. COULTER. President and General Maager. THOS. HIBBERT, Vice-President. 


AMERICAN DRAFT AND BUFFING 


EK. J. COULTER, Secretary and Treasurer. 


ft Can refer to over 70 first-class companies. Successfully used on the Janney, Standard, Buckeye, Hinson 
and Hiss draft out. No machine work required. Don ot take any car for a pattern, but send to the company’s office for 
drawings and fullinstructions. Address 


THE AMERICAN CONTINUOUS DRAW- BAR CO., 


AURORA, 
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AMERICA’S FAMOUS SNOW 


INo Experiment, but a Per- 


fect Success. 


PLOW, 


Is acknowledged to be without a RIVAL by the LEADING RAILROADS of AMERICA, and has been adopted by? the 
GOVERNMENT STATE RAILROADS OF GERMANY and RUSSIA in EUROPE. 


Orders for the Rotary for 1892 should be placed as early as possible to secure prompt and satisfactor) delivery. For further particulars address 


THE LESLIE BROS. MFG. co., Paterson, New omen. 


J.S. LESLIE, President. 


M. SWEETNAM, Secretary and Treasurer 


Allsizes. Allstyles. All warranted. 


Hydraulic Transter Jacks 


For Drivers in 
nu 


Ca: Wheel Presses, Crank Pin Presses. 


Send for Catalogue. 


‘WATSON & STILLMAN, 


204-210 E. Forty-third St., New York. 


Ali BURBOSE° 


MICHIGAN FORCE & IRON CO., 


No. 1 Newberry Bldg., Detroit, Mich., 
Manufacturers of 


MERCHANT BAR IRON. 


And all Kinds of 


Car and Driving Axles, Links and Pins, Shafting and Forgings. 


JAMES MoMILLAN, Pres. HUGH MOMILLAN Vice-Pres. W.C. McMILLAN, Gen. Man 
J, B. BAUGH, Gen, Supt. S, A. BAUGH, Supt. BR. D. FIELD,Sec. W. ANDERSON, Treas 


WORKS 
OF THE 


WESTINCHOUSE 


MACHINE COMPANY, 
PITTSBURCH, PENNA., U. S. A. 


ed: 127,450 square feet, or about three acres. 


' WESTINGHOUSE STEAM ENCINES alone are produced, to wit:— 
Junior Automatics, in 7 sizes, from 5 to 75 H. P.; Westinghouse Standard 
Automatics, in 13 sizes, from 5 to 250 H. P.; Westinghouse Automatic 
Compounds, in 11 sizes, from 8 and 13 x 8 Cylinders to 23 and 40 x 20 
Cylinders; all of which are manufactured in quantity to hardened steel tem- 
plates, and carried in stock, ready for shipment 


REPAIRS ARE ALSO MANUFACTURED in quantity to templates, 


and carried in stock. 
THE COMPANY MANUFACTURES, for its Own se, all Iron and 
brass or Bronze Castings, as well as all its own Iron and Steel Forgings, from 


the smallest to the largest; thus controlling, in a measure, the quality of the 


materials entering into the Engines which it produces. 


THE PRODUCING CAPACITY OF THE COMPANY S WORKS ix 


equal to about four (average) Steam Engines per diem, or about 5,000 H. P. 


per u onth, or about 60,000 H. P. per annum. 


OVER 6,000 OF THESE ENCINES HAVE BEEN SOLD during 


the past ten years, with constantly increasing orders 


OUSE MACHINE COMPANY. : 


RGH. PENNA.U.S.oF A, 


DE-OXIDIZED BRONZE 


JOURNAL BEARINGS. 


UNPARALLELED MILEAGE RECORD. 
OVER 225,000 MILES AND STILL RUNNING MAKES 


THEM the BEST and REALLY the CHHAPBHST 
JOURNAL BEARINGS IN EXISTENCE. 


GENUINE BABBITT AND ANTI-FRICTION METALS. 


The DE-OXIDIZED METAL CO., Bridgeport, Conn. 


{ 
a, 
3 
3 


MAROH 11, 1892] 


THE 


RAILROAD GAZETTE. 


xi 


THE 


GUARD 


4 J.T. HALL, Gen. Mgr. and Treas. 
T. M. FISH, Vice-Pres. and Sec’y. 


Broken Section No. 4. 


Manufacturers of Steel Surface Cattle Guards. 


13,000 IN USE ON 160 RAILROADS 


We Are the Original Manufacturers of Metal Surface Cattle Guards and Owners of 
the Twelve Original Patents. The Efficiency of the National Guard 
Is Proven by the Number Now in Actual Use. 


THE NATIONAL SURFACE CUARD CO., 


E, F. LUCE, General Agent. 


445 THE ROOKERY, CHICAGO, U. S.A. 


CHICAGO SPLICE BAR MILL. 


New England Agents, 


SHERBURNE & CO., 


No. 53 Oliver St., Boston. 


ends, and in a remarkable degree withstand the test of breakage. 


of track. 


The “ Greer® Raliroad Track Spike is the latest and best spike offered to the Railroad managements of this country and Great Britain. 
A holding power ot from one to two tons more per spike than any 5\¢ « 9-16 spike. 


OFFICE, 


MANUFACTURERS OF THE 


New “GREER” Railroad Track Spike and the Celebrated “SAMSON” Bar. 


Fourteen years’ unexampled success has demonstrated the fact that under all varieties of Railroad Service they will prevent ** low joints,’* battered rat! 
More than 10,000,000 Bars in use on 160 different Railroads, equivalent to 14,240 miles» 


Indestructible. 


Automatically sharpened to chisel edge, it cuts; does not tear the wood 


fiber. Hand packed in kegs—every spike perfeet. Particularly adapted tor use on Bridges, Tresties, Frogs, Crossings and Switches. SEND FOR TESTs AND 


PHOTOCRAPHS. 


not successfully 
handle all waters, but there are 
none that it will not improve, Ina 
large majority it will demonstrate 


great economy. 


This device will 


The apparatus can be made at rail- 
road shops at small expense. 


A trial is solicited at our expense. 


Office: 184 Van Buren Street. 


Cat showing Purifier Applied to Locomotive, 


CHICAGO, ILL. Factory: 43d St. & Stewart Ave, 


This water purifier is now in use 


and on trial on the following railroads: 


Wisconsin Central. 

Great Northern. 

Northern Pacific. 

Atchison, Topeka & Santa ke. 
Baltimore & Ohio. 


We refer to each of them. 
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HARVARD UNIVERSITY. 


Summer Courses ‘of Instruction. 


During the summer of 1892 courses of in- 
struction will be given as follows: 

Chemistry, four courses, viz.: Fundamental 
Principles of Chemistry; Qualitative Analy- 
sis; Quantitative Analysis; Organic Chemis- 
try. 

Botany, two courses, viz.: Vegetable Mor- 
phology and Physiology and Microscopical 
Anatomy of Phenogams; Cryptogamic Bot 
any. 

Physics, two courses. 

Geology, three courses. 

Engineering, three courses, viz.: Topograph- 
ical Surveying, Railway Surveying; Electrical 
Engineering. 

Mechanical Drawing. 

Physical Culture, two courses. 

Physiology and Hygiene. 

American History. 

Socialism and Social Problems 

Trigonometry. 

Horticulture. 

English. 

German, two courses. 

French, two courses. 

History and Art of Teaching. 

Elocution. 

Courses at the Medical School. 

Cireulars descriptive of these courses, and 
other information, may be obtained, after 
January 1, 1892, on application to The Secre- 
tary of Harvard University, Cambridge, 
Vass. 

In addition to the above-mentioned courses, 
certain lectures on methods of instruction will 
be given by teachers in the several depart- 
ments represented by the schools. These 
lectures will be open, without charge, to the 
persons who are enrolled as members of any of 
the summer schools in the University. 

In genera) these courses are adapted to the 
needs of those who intend to be teacbers in the 
several subjecus. Several of the more ele- 
mentary, however, are intended to meet the 
needs of beginners and may be taken by stu- 
dents in lieu of the corresponding courses in the 
College and the Lawrence Scientific Schoo), 
and may be counted towards a degree. 

Daring the session of the schools the College 
Library will be open from 9 A. M. till 5 P.M. 
The Museum of Comparative Zoilogy, the 
Peabody Museum, ana the Mineralogical Col- 
jection in Boylston Hall are also accessible to 
students during the summer vacation. 

In general the fees for the above mentioned 
courses, except those in Chemistry, Engineer- 
ing, Physical Trai and Elocution, are $20 
for each course. 

Board and lodging may be obtained in Cam- 
bridge during the summer vacation at a cost 
of from $5 to $19 per week. 


LAWRENCE SOIENTIFIO SCHOOL. 


This School, which is under the control of the 
Faculty of Arts and Sciences of Harvard Uni- 
versity, offers seven courses of study leading 
to the degree of Bachelor of Science, viz.: 

I. Civil Engineering. 
If. Chemistry. 
iii. Geology. 
IV. Biology. 
V. Electrical Engineering. 
VL. General Course in Science. 

VIL. Anatomy, Physiology and Physical 
Culture. 

The last named course is especially designed 
for those who intend to study medicine or to 
teach physical training. 

The annua! fee for each of these courses is 
$150. For further information address 

N.S, SHALER, Dean, 
CAMBRIDGE, Mass. 


BOSTON WRINGER CO, 


MANUFACTURERS, 


Office: 79 MILK ST., 
* BOSTON MASS. 


BRYANT & BARBEY, 


RAILROAD SALES AGENTS, 


79 MILK ST., 
ROSTON, MASS. 
Hottest water 
and strongest 
lyes can be used, 
as hands never 
touch the mop. 


Light, 
Durable 
and easily 
Operated. 


Fireproof Baker Car Heater 


MANUFACTURED ONLY BY 


799 Greenwich S&t.' 


NEW YORK. 


OVER 500 


Now in Use. 


The Northern Pa- 


cific have........ Lit 
The Canadian Pa 
cific. 


The Minneapolis, 
St. Paul & Sault 


Ste. Marie Ry.... 45 
The Philadelphia 
& Reading....... 


Also in private car 
of SAY GOULD, Pres 
dent of the Missouri 
Pacific; GEO. B. ROP- 
ERTS, President P 
R. R., and JAS. Mc 
CREA, First Vice-Pre: i 
dent of Pa. Co. 


This cut shows the plain, Flexible Stee), Jointless Fireproof Baker Heater, which holds the 


fire secure. 
SEND FOR NEW ILLUSTRATED CATALOGT E: 


Messrs. H. V. & H.W. POOR. 


PUBLISHERS OF— 


Poor’s Manual of Railroads, 
Poo’’s Directory of Railway Officials, 
Poor’s Hand Book of Investment Securities, 


And other important works, being desirous of extending the sale of their publications in new 
quarters, invite correspondence from traveling solicitors in all parts of the country—those 
reaching the financial, steam railway, street railway and kindred interests preferred. 


Address 70 WALL ST., NEW se CITY. 


mp Hayes Adjustable Pipe Die 


EASY CUTTING, 


CAN BE SHARPENED, CAN BE ADJUSTED 


FITS COMMON STOCK. 


HAVES TOOL CO., 
41 and 43 CROSS PORTLAND, AINE, 


GRAPHITE INT. 


For Tin or Shingle Roofs and iron Work. 


ft is Absolutely Withoat an Equal. A tin roof well painted will not need r 
e 
ing for 10 to 15 years. If you need any paint it will pay you to send for circular. — 


JOSEPH DIXON CRUCIBLE CO., Jersey City, N. J. 


ESTABLISHED 1820, 


PATENT TRANSITS 
YOUNG & SONS, 
Engineering Instrumeat Maker: 
43 NortTs STREET 
Philadeiphia. 
Tapes, Chains, Draughting In- 


struments. Catalogues on appli 
cation 


| GAB BUILDERS vICTIONAK: 


Price, 33 2 copy 


FOR SALE BY 
Norton Door Check & Spring Oo., 2 
505 Sears Bldg., Boston, Mass, © 
AGENTS WANTED, 


Cleses Doors without 
Slamming or Breaking of 


WILLIAM C. BAKER, 


Healers 


Servant & RPARBEY 


t. Salus Agents, 


79 Milk 8t., Boston, Mass, 


Charles Paine & Sons 
Consulting and Civil Engineers, 


71 Broadway, New York City. 
| 
dl Equipment, 
Water Supply. 
R d Terminal Yards 
Signals, 


Electric Appliances. 


Preliminary Surveys, 
Location, 
Construction, 


Improvement of Villages and Estates. 


D. L. BARNES, 


Mechanical and Consulting 
Engineer, 


SPECIALTY: RAILWAY and LOCO- 
MOTIVE WORK. 


Marine and land engine tests made at short 
aotice. Recent and scientific methods used in 
all work. 

The completion of inventions to practical ap 
plication, including specifications and esti- 
mates, forwarded by new methods, 


73 BROADWAY, NEW YORK, 
AND 


Rookery Building, Chicago, 111. 


ESTABLISHED 1664. 


CHARLES F. KETCHAM 4& CO. 
27 & 29 NASSAU ST. NEW YORK, 
RAILROAD PRINTERS & STATIONERS 


KEEP IN STOCK OF MOST APPROVED 
BOOKS FOR STATION AND TRAIN USE. 
BAGGAGE RECORD, CASH, FRT. CONDUCTORS CAR LIST. 
‘RT. FORWARDED, FR). RECEIVED, MANIFEST corv:ina, 
TEL. TRAIN OROER, 4C., 46. 

Parcr ano Booxs ror 

Encineers ano Contractors use 
Give PROCESS, QUANTITY, TRACING, 
CROSS SECTION, PRoriie, TRANSIT. 
4ETAILEO EST... Time, Pay ROLL, 
RETURN, DRAWING, WAGES TABLE, 6C.,.406 

Print, Ruce ano Bino in any Quantity 
BLANKS AND BOOKS FOR RAILROADS, 


ano keep STATIONERY ror 
ROYAL 


(FIRE) 


INSURANCE COMPANY 


Of Liverpoo!, England. 
ESTABLISHED 1845. 


HEAD OFFICE METROPOLITAN DISTRICT, 


No. 50 Wall St. New York, 


TRUSTEES : 
JACOB D. VERMILYE. HENRY PARISH 
OSGOOD WELSH. 


F. BEDDALL, Manager. 
W. HENSHAW. Asst. Manager 


CAR 


Factory: 
239 to 261 — Ave., 
Allegheny, 


For Passenger Coaches,Parlor and Sleeping Care 
Used by the leading Railroads and Car-Buiiders 


0. K. GARDNER. Mir., P. 0. Box 171, Pittsburgh, Fa 
THK 


RAILROAD GAZETTE 


has more Railroad Officers as subscribers 
and readers than all other railroad 
papers combined. Its advertising ratea 
are no higher than those of papers hav- 
ing less than half its circulation, 
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Published HKivery Friday at 


73 Broadway, N. ¥. 


64.20 Year TO Unrrep Stares anp CanaDa 
6.08 “ “ Forgien CounrTrizs, 


Express money orders, or drafts, or P.O. orders 
or registered letters should be made to the order | 
of the RarLeoaD Gazerrs. 
| 


EMPLOYMENT. 
\ FRENCH MECHANICAL EN. 


i gineer, five years’ experience with L. B. | j 
& 8. C. Ry. , England, and two years with In- 


ternations al Slee ping Car Co. France, wishes 
Lo find employment in U nited States; speaks | 
and writes French, ms ish, German and 
Spanish. Address“ A. B.C.,” care Hatlroad 
Gazette 


of W. engineer (graduate C. E.), road- 
master and division superint«ndent, is open to 
engagement in apy 0} above positions or as 
assistant Ave, 32. Twelve years’ experience | 
in maintenance and operation on leading | 
roads. Skilled in economical work and man- | 
agement Letters and highest references, | 


Address Experience, care Eagineering 

News 

( ‘RANE SALESMAN WANIED.—A| 
gentleman of 30 to 40 years of age, prefer- 

ably au engineer by training and of successful 

experience in selling, to travel through ork 


Middle States, with headquarters in New Yor 

or Stamford. Only first-class applicants ork | 
be considered. Position permanent if accept- 
ably filled. To be 
must state age, experience efere 
compensation expected Addre: ‘MANAGER | 
C..” care the Yale & Towne Mfg. Co., crane | 
builders, Stamford, Conn. | 


WANTED AND FOR SALE. | 
FOR SALE, 


Weown and offer for sale 800 tons of selected 
second-hand 52-)b. steel rails for prompt sbip- | 
ment. Ratis can be inspected at Pittsburg 
Price quoted on application to 
ROBINSON & ORR, 
Fidelity Building, Pittsburgh, Pa. 


INS 
METAL 


Rw. 
HILORETH & 


Sky LighT® 


Made lvanized iron and copper. Abso- 
lutely no ye from any source; ro dripping 
or sweating; fire-proof; v=ntilating. 

Galvanized iron and copper cornices and gutt 
Sheet meta! work for buildin ngs. Send for illustrat 


BEAMS, CHANNELS, “ANGLES 
TEES ASD Opp SECTIONS. 


383 Harrison Ave. BOSTON, Mass. 
| Railroad Supplies 
PINs AND CaR 
CORRUGATED IRON. 146 BROADWAY, New York. 
VAILE & YOUNG'S 
adapted to all 
have proved its eu 
es, etc., where 


TEE AND STREET Rams, | Locomotives awp Cars or 
SPLICE Rene, ALL Kinps. 
Froos, 
RovuGHT IRON TURN d Equipment. 
Courters.___ | (New ahd Second Hand.) 
Bar IRON AND STEEL, 
STEAM SHOVELS, 
Bal Last UNLOADERS, 
Without Putty. 
“lS forms and styles of 
Skylights. Thou- 
Particu 
arly adapted for 
large and continu 
lights are re- 


E. VAN NOORDEN & CO., 
SHOEMAKER, 

BUCKLES, LINKS AND 

SuHeet Inox Street, Rookery 
AND STEAM CRANES. 

Construction 

sands of feet in use 

Depots, Mills, Fac 

Send for 


Tustrated Cata 
Har Size. logue. 


216 N. Calvert St., Baltimore, Md. 


Second-Hand Standard Gauge Locomotives, with Westinghouse Air-Brakes, 


for immediate delivery. 
26,000 ibs. FIVE FORNEY TYPE ENGIN 


36,000 lbs., for delivery at New York. TEN PASSENGE 
in., eine 2 in 


LIVERY: Cylinders, 15 in. 22 in., in. x 
ibs. to 70,000 ibs. Bailders: Baldwin, Rhode 


TWO SADDLE T NK ENGINES: Cylinders, ban in. 
: Cylind 10 in. » eight, 


in.; weight, 
33.000 


ENGINgS FO "por WESTERN DE- 
Min.; weight, 50,200 
sland, Grant and Pittsburgh. 


Stee! Rails, Fastenings, and All Classes of New and Secand-Hand Equipment. 


Fall description furni 


CEO. A. EVANS, 40 & 


shed on application. 


42 Wall St, New York. 


[FOR SALE— ONE WORTHINGTON ] VON SCHON & GARNER, Ojvil Engineers 


compound duplex pump; high pressure 
25, low 33; strove, 38 2-9 i Plungers alu- 


FREDERICKSGURCG, VA. 
Examination of railroa@ projects and 


minum, Sonnae and steel fittings, and bronze | erty; surveys and locations gf railroads. e 
cylinder, L 500,000 galls. capacity. Boiler, ook. operate throughout the South. Estimates free. 


P., 1or 500 Ibs. steam; Duplex (10 x 7 X 12); 800 

H. P Corliss engine, 2 Admiralty Ley 
pipe, 4 in., 8 in. 10 

crushers, tanks, compressors, 
mers, locomotives, cars. steam shovels, con- 
tractors’ tools and radiators. w.8. MIDDLE- 
TON, 52 John St.. New York. 


SALE—TRANSIT, LEVEL, 
tapes, chains, rods, etc., of an engineer's 
outfit. Alsoone aneroid barometer and dne 
set of 20 curves. Bound vols, Railroad 
Gazette, and other pro fessional belong - 
ing to the estate of the late J. N. Trimble, C 
The instruments are Guriey's, of Troy, N. 
Y., and are allin first rate condition. Yor 
complete list and prices address E. Kf. RI 
LE, Administratrix, 103 West High St.. 
Mount Vernon, VU. 


FOR SALE. 


One standard gauge Baldwin locomotive, 
cylinders 12 in. X 20 in., double ender, weight 
60,000 Ibs., with Westinghouse brake, nearly 
new; two Suburban passenger coaches, 

One combination baggage and passenger 
coach, all with Westinghouse brakes, neatly 
new. 

Above is now in Florida and can be delivered 
at once. 

, Baggage, mailand express car, length 45 ft. 
in. 

Two open excursion cars, seating 85, for New 
York delivery. 

UMPHREYS & SAYCE, 
10 Wall Street, New York. 


RELAY RAILS FOR SALE. 


We own and offer for sale, in lots to suit, 
about 800 tons of selected second-hand 30: 
lb. Tee Lron Rails ard Fish Plates; also 7 
complete Switches. 

This material has been but little used | 
and is as good as new. 

Also one second-hand Steam Inspection 
Car; one second-hand Loggin ngine 
Upright Boiler; eight second-hand 
Cars. All the above for 3-ft. gauge. 

Ready for delivery now. 

For prices apply at once to 


J. A. L. WADDELL 


Consulting Bridge Engineer, 


KeITH AND PERRY BUILDING, 
KANSAS CITY, MO. 
Superstructure. Sabstructure. 
Engineer in charge of Western Office of the 


Phenix Bridge Co. Special attention paid to 
deep borings to and into bed rock. 


CG. BOUSCAREN, Consulting Engineer, 
MITCHELL BUILDING, CINCINNATI, 0. 
Surveys, Construction and Inspection o 
Railways, Long Span Bridges and Rwofe 
Structural Works of and Steel. Water 
works, Irrigation, Dramage and Sewerag 
Systems. 


WOLCOTT cC. FOSTER, 
Civil Engineer. 
Specialty: Railroad surveys and construction 
Ne. 52 Broadway, New York. 


THOMAS APPLETON, 


M. A. C. E., 
Civil Engineer and Architect, 


General Engineering and Architectural Work. 
SPECIALTIES: Railway Terminals, Switching 
Yards, Passenger Stations, Freight Depots, 
Coal and Ore oe, ne Houses, Machine 
Shops, Foundries, e 
565 RIALTO BCILDING, CHICAGO, IIA. 


M. Am. Soc, C. E.; M. Inst. C. B 
13 William Street, New York ee 
CONSULTING ENGINEER. 
Examinations and Reports made on Projects 
for Water Supply and Sewerage of Towns, 
Rapid Transit and River Improvements. 
lans and Specifications ees and Work 
of Construction superinten 


Member Am. Soc. Civil Engineers. 
Member Am. Inst. Mining Kngineers. 
. Inst. 
ting Engineer Ick H. SM TH, 
Engineer & ag = Bridge Bagi Engineer 
227 German St.. Itimore, "id. 


CEO. L. FOWLER, 
Mechanical Hngineer, 


53 Broadway, New York. 


BRONSON . BROS., 
Painted Post, N. Y. 


Sole ter Johneon's Portable Switch. 


QUEEN & CO., 


MANUFACTURERS OF 


Engineers’, Surveyors’ and 
Draughtsmen’s Supplies. 


Improved Complete Engineers’ Transit. 


Power of telescope, 24 diam. Compound 
long centers. Two outside verniers. Five-in. 

needle. Level to telescope, vertical arc, clamp 
and tangent and the usual accessories. Com 
plete with box and tripod. PRICK, $180. 


ENGINEERS’ PLAIN TRANSIT. 


Same as above, without level, arc or clamp 
and tangent. PRICK, $150. 


Improved Engineers’ Wye Level. 


Telescope, 18 or 2 in. Power, # or 
diameters, as desired. Shifting center. Com 
plete with box and tripod and usual acces 
sories. $110. 


Any of these instruments sent on approval, 
with privilege to retura if not satisfactory. 


SCATALOGUE ON APPLICATION. 


M. A. WILDER, Prest.; T. S. BULLocK, V.-P.; V. A. WiLper, Treas.; F. C. B. Avery, G. M. 


THE NEW YORK RAILWAY SUPPLY CO., Limited, 


40 AND 42 WALL STREET, NEW YORK. 


Steel Rails, all sections; Track Fastenings, Locomotives and Cars of all descriptions, 
both New and Secord-hand, for Cash or on Car Trust Plan. 


Purchasing Agents Monterey & Mexican Gulf BR. RB. 


Railway contracts and securities negotiated. Correspondence solicited. 


JANUARY 1, 1892. 


FOR SPECIAL LIST OF 


New and Second Hand Machinery 


FOR SALE AT LOW PRICES BY 


GEORGE PFPLACE, 


Office, 120 Broadway, New York. Storehouse, 511 & 513 W. 13th St., New York, 


Internationa, Ra'cway Equipment ano Suppry Co. 
INCORPORATED. 


PRINCIPAL OFFICE “ ALDRICH COURT,” 45 Broapway, N. Y. 
ORDERS AND INQUIRIES SOLICITED FOR EVERY DESCRIPTION OF 


RAILWAY EQUIPMENT sno SUPPLIES, 


G. W. BENTLEY, Pres G. LEVE, V, P. & G. M. 


Flood & Conklin Go. 


VARNISH MAKERS, 


NEWARK, N. J. 
Railway Varnishes and 
Surfacers 


A SPECIALTY. 


(ESTABLISHED 1870 ; 


TRADING 


HELLER & BRIGHTLY, 


J MANUFACTURERS OF 


ENGINEERING, MINING AND SURVEYING 


INSTRUMENTS, 
Cor. SPRING GARDEN STREET and RIDGE AVENU. 
PHILADELPHIA, PA. 


CHARLES H. BRIGHTLY 


— Late of HELLER & BRIGHILY, 
MANUFACTURER OF 
7 Mathematical, Engineering and Surveying 


INSTRUMENTS. 


Germantown Junction, P. R. R. 16th St. Station, P.& 


CONTRACT PA. 


WHERE New Revised Edition ot 
see Engineering News, N.Y.City THEM, 


Price, $3 per copy. 


CAR-BUILDERS’ DICTIONARY 
Single Copies, 15 cents. Al] Newsdealers, 


af? 
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MALLEABLE CASTINGS CO. 


—-OPERATING THE— 


Cleveland Malleable Iron Works. Chicago Malleable Iron Works, 
Indianapolis Malleable Iron Works. Toledo Malleable Iron Works. 


-MANUFACTURERS OF— 


REFINED MALLEABLE IRON CASTINGS, 


Draw Bars, Center Plates, Side Bearings, Truck Ends, 
Chafing Plates, Swing Hanger Bearings and Pivots, Dead 
Blocks, Draw Bar Stops, Brake Hangers, Door Fasteners 
and many other articles used in Car Construction and 
Repairs. 


Head Chairs, Step Chairs, Slide Switch Plates, Rail 
Braces, Switch Nibs, and other Castings used in Main- 


tenance of Way. Shop, Engine and Track Wrenches. 
Other Castings made to order. 


Our.Largely Increased Facilities Justify Us in Soliciting Your Patronage 
Address the NATIONAL MALLEABLE CASTINGS CO. at either of the four points named above. 


GEO. A. BOYDEN, President. WM. WHITRIDGE, Treasurer. CHAS. B. MANN, Secretary. 


BALTIMORE, MD. U. S. A. 


AUTOMATIC AIR BRAKES 


FOR PASSENGER CARS, FREIGHT CARS AND TENDERS. 
ALSO DRIVER BRAKES AND AIR EQUIPMENT FOR ENGINES. 
The Entire Brake and Signal Apparatus |s Interchangeable with the Westinghouse 


OUR APPARATUS IS IN SUCCESSFUL OPERATION ON 45 ROADS. 
THOS STURGIS, President. WM. C. LANE, Secretary and Treasurer. 


C. P. MACKIE, General Manager. 8. 8S. BOGART, General Agent. 


SECRET SERVICE COMPANY 


45 BROADWAY, NEW YORE. 
Owning the Patents of Mosher, Gill, Hatch, Foote, Kintner and Moore for 


Individual Telegraph Call and Cut-Out Apparatus 


FOR RAILWAY SERVICE: 


OTHER PATENTS PENDING. The Only Practical and Reliable System Invented. Use either MORSE KEY or AUTOMATIC TRANSMITTER. 
AUTOMATIC ANSWER-BACK is received from the Station Called. Gong rings until shut off by operator. 


Tc every call an 
Any office on line can be selected wittca disturbing the others 
and either called up or cut out. No interference with regular telegraph service, No resistance added to main line, Easily applied. Economical, Convenient. Reliable, 
THE PUBLIC IS WARNED AGAINST INFRINGING COMPANIES AND DEVICES, For terms and other particulars address as above 
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COUPLER COMPARISONS—COST 


Replacement of Cost per 


Percentages Cost per 
of Life. Price. breakages. ear per ‘1,000 cars 
Breakages. 75% without charge. year. per year. 


11,862 Couplers for 


{ year on basis 10 Heads, 3 yrs. 6 mos. $20.00 ‘Heads, 25% at $S.20 


Heads ret _ Knuckles, { yr. Q mos. per car. (Knuckles, 257% at $2.80 $2.04 $2,040 


Knuckles, 54,5, 


ONE of the 
PIVOTED TYPE 


{0,676 Couplers for 

{ year on basis (4 Heads 
mos. records. : 

Heads, 

Knuckles, {2 


Drop Tests with 4,640 Ibs, Weight, N. Y. Central Car Shops, W. Albany, N. ¥. 


ONE OF THE PIVOTED TYPE. STANDARD, DOWLING TYPE. 


3O years $2000 Beads, 26% at $8.00 39c. $390 


DOWLING TYPE 
. Knuckles, 8 years per car. Knuckles, 25% at $4.00 


TEST No. 1, TEST NO. 1, 
5 ft. blow. Knuckle closed 3-8 inch Pivot pin slightly bent.| § ft. blow Uninjured. 
a * badly 7“ Knuckle closed 1-8 inch. Drawhead uninjured. 
back and side of drawhead at baffing point.|/(2 “ broke at pivot circle. ‘ — 
Knuckle and pivot pin useless. TEST NO. 2. 
TEST NO. 2, ieo* « ‘broken. Shank of drawhead bent {-2 
i  ™ Guide arm, both lugs, back and shank of draw-| inch out of line. 
head broken. | TEST NO. 8, 
TEST NO. 3, (Drawhead, malleable iron; knuckle, forged steel.) 
1@ *%5 Knuckle, drawhead, lock, pivot broken in many (6 ft. blow. Knuckle closed 1-4inch. Drawhead uninjured. 


pieces. 18 =" " Tongue of knuckle cracked. Drawhead uninjured. 


To Railway Companies wh? are willing to make similar comparative tests, we will furnish our Standard 
couplers without charge. You may select them from our stock or take them from cars in se vice, and we will 
replace them, and should you not have any of the other Type at hand we will furnish them also, without 
charge, and pay all expenses of the tests. 

In a coupler confined to the M. C. B. lines it is impossible to effectively distribute 36 1-2 lbs. of steel in a knuckle 
having a pivot hole, buffing against the side of the drawhead, thereby causing a shearing strain, which breaks the knuckle 
and lugs from the drawhead and bends the pivot pin, making it inoperative. It is a mechanical impossibility for such a 
coupler to stand the strain of 60,000-Ib. cars (which are 20,000 lbs. heavier than when the pivot type was first introduced.) 

The Standard knuckle has 58 Ibs. of steel so distributed as to stand the strains and protect the drawhead, is without 
a pivot hole, and is especially designed for heavy service and the increased weight of cars within the last few years. By 
the peculiar formation of the Dowling type of coupler, the bu fing strain is taken in a line with the shank and draft rig- 
ging, thereby equalizing the shock at different points. 

One reason why this particular pivoted drawhead breaks more largely than the Dowling type is because in order to 
allow the lock to rotate on an additional pivot pin in the guide arm the head is cut away so that it cannot be strengthened 
in its weakest part. 

Official records of several of the leading railways of the East and West show average breakages of 6 to 7 drawheads 


and 3to 4 knuckles of this form of coupler to one each of the Dowling type, which we think is conclusive evidence 
that the above claims are well founded. 


We believe that there yet remain a few railway systems which the Gould Couple: 
Co. does not claim to include in its five-years syndicate. 


To the managers of these railways we will say, if you think with us, that it is not sound business policy, nor for the 
interests of the corporations which you manage, to foster this attempt to form a colossal coupler monopoly, involving, as 
as it does, the equipment and maintenance of more than a million freight cars, with the addition of at least one hundred 
thousand new cars annually, and if you will open your doors to the competition of the Standard Company, you will be able 
to equip and maintain your cars at a very much lower cost than many companies are now paying. 

Based upon the present cost of iron and steel, the million or more freight cars of the United States can be equipped 
with the Dowling and other first-class couplers for considerably less than eighteen millions of dollars instead of twenty- 
five millions or more, which is the ultimate aim of a coupler monopoly; and these cars can be maintained for five hundred 
thousand dollars per year, or fifty cents per car. 


We will contract with railway companies for their entire equipment with our 
latest improved Dowling type of coupler at $18.00 per car. 
Before making contracts for your cars, we shall be glad to show you what the 


Standard Company ts prepared to do in the way of low prices and renewals. 


THE STANDARD CAR COUPLING CO., 


Main Office: 45 Broadway, NEW YORK. CHICAGO OFFICE: 1018 The Rookery. 
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WATER TANKS, Fixtures, Automatic 
Stand-Pipes, Steam Pumps, Boilers, 
Valves, Pipe and everything appertaining 
to Water Supply for Railroad Stations, 
Roundhouses and Stock Yards. 


Plants completely installed or materials 


and plans furnished. = 
SECTION CARS with BARRETT JACKS 


in 
variety of patterns for Track, 
Bridge, Oil Box, Car Raising, 


from single-piece tough plate, FAIRBANKS MORSE & C0) Wrecking and other service. 
free from joints, angles and , 13] Formally adopted as Standard 
bolts. Don’t Warp, Shrink by the Roadmasters’ Association 
nor Collapse. Highest attain- of America, in late session at 


Minneapolis. Other Jacks have 
ment in strength, light weight, merit; none but the Barrett 
durability. 


combines desirab'e features. 
WRECKING FROCS, Track Tools, Scrapers, Dump 


Cars, Carts and other earth-moving implements; Push 


Pressed Stee! Wheels, made 


CHICAGO. 


Cars, Raillayers’ Cars; Single, Duplex and Compound 
Pumps, Windmills and Force Pumps, Engines and 


Boilers. 


Request Catalogue of Above and Kindred 


Supplies for Railroad Purposes. 


FRED. E. SANDER, President. L. D. BRUNS, Treasurer. A. D. HART, Secretary and General Manager. : 


AMERICAN 


OF WASHINGTON: 


CAPITAL, $500,000. 


HOME OFFICE, OLYMPIC BLOCK, SEATTLE, WASH. 
EASTERN OFFICE, ROOM 3/7, 187 LA SALLE STREET, CHICAGO, ILL. 


This company issues to the traveling public indemnity tickets securing them against 
loss, damage or theft of baggage while in transit, at a cost of ten cents per twenty-four 
hours for each $100 limit of risk assumed, on any one piece of baggage $1,000, and is the 


original company organized for this purpose. 
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INDUSTRIAL WORKS CRANES, RAIL SAWS, Be 
BAY CITY, MICH. N A 
WRECKING CARS, TURN-TABLES, 
NEW YORK AGENCY 
OFFUTT & CO., 3 
Corner Church and Hector Streets. STEAM SHOVELS TRANSFER TABLES era 
CHICAGO AGENCY 
PILE DRIVERS FREIGHT CONVEYORS 
411 Phentx Building. 
MARION STEAM SHOVEL COMPANY AS 
MANUFACTURERS OF 
BARNHARDT’S PATENT STEAM SHOVELS, WREOKING OARS AND DREDGES : 
RAILROAD DITOHERS AND BALLAST UNLOADERS. 
ee All of our machines guaran 
; teed to give entire satisfac- 
‘ tion, otherwise may be re- 
" turned at our expense. 
of For further information. 
and 
= Marian Steam Shovel Co... 
595 West Centre Street, 
San Frapcisco Office = 
One and One-half Yard Shovel. Geo, W. Barnhardt, 4 Sutter St Barnhardt’s Patent Ballast Unioader. 7 


JOHN SOUTHER & CO. BOSTON, MASS 


|OSGOOD DREDGE CoO., 


37 State Street, Albanv. Y 


EXCLUSIVE MANUFACTURERS OF THE OTIS 2 7 

# 
2 : “ 

aside from Our Standards (Nos. 1 and 2) we Machines of 
ign, or trom any Drawings Furvished. 4 
THE UNIVERSAL 
WITH CHAPMAN'S IMPROVEMENTS AND DREDGES. | RADIAL DRILL C0., 
Manufacturers Exclusively of a 
)RILLING 
STEAM DREDGES. 
—-FOR ALL PURPOSES. 
Bucyrus Steam Shovel & Dredge Co., hs Prices upon Sh 
Rock Drilling and Air Compressing |THE NEW HIGH EXPLOSIVE 
ACHINERY AACKAROCK ile Dri 
Car Pile Drivers. 
Furnished in two ingredients which are ab- j 
TUNNELS, QUARRIES, MINES, RAILROADS, | After combination tne 
and Whestwer Gries ont tinstet. capectaliy adapted water-werks constren VULCAN IRON WORKS, 
tion in crowded streets. 
CHICAGO. 
RAND DRILL CO., [Rondrock Powder Co. 
me” Park Place, - - NEW YORK. 23 PARK PLACE, NEW YORK. 
Two handsome photo-engraved display sheets en- 
“ Recent Improvements in Air Compressors.” 
“ Recent Improvements in Rock Drills.” 
Mailed free to any one who will cut out this ad- 
vertisement and mail it to us with his name and i 
dress. 3 
3 
THE INGERSOLL-SERGEANT DRILL CO., Bea 
No, 10. PARK PLACE, NEW YORK. 
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ILLINOIS STEEL COMPAN 


and Steel Merchant Bar; Nails and Rail Fastenings; Light 


Manufacturers of Bessemer 
Foundry and Mill Pig Iron, Spie- 

el and Ferro-Manganese; Iron 
“T* and Street Rails; Steel Blooms, Slabs, Billets and Wire 


Rods of any required chemical composition; Iron or Steel Car Truck Channels; Steel “I” Beams and Structural Shapes. 


Rolls for Standard Sections and 
BESSEMER STEEL RAILS 
Sections and Shapes made to order. 


Rom s TO 100 


PER YAR 


This Company owns and operates me works, namely: NORTH WORKS and UNION WORKS, Chicago; SOUTH WORKS, South Chicago; OUT WORKS ; MILWAUKEE WORKS. 


JULIAN L. YALE, General Sales Agent, cricago, 


Milwaukee (Wis.) Office, 


New York Offices, 46 Wall Street. 


151 N. W. Ins. Building. D. E. GARRISON & C™. 4-anta, St. Louis. Mo 


THE: IE 


CHICAGO OFFICE : 


710-711 Phenix Building. 


IRON AND STEEL SPLICE BARS. . 


SPRINCFIELD IRON COMPANY, 


ST. LOUIS OFFICE S> 
125 and 127 Laclede Building. 


Track Bolts, Merchant Iron and Bar Steel. 


The largest capacity and best facilities in the United States for making Angle Splice Bars. 


WROUCHT-IRON OPEN HEXACONAL. 


TURNBUC 


Guaranteed Stronger than any Similar 


MADE FROM THE BEST CHARCOAL IRON. 


‘ 
| 


KLES. 


Article on the Market. 


LLL 


ANTHONY & McELROY, 98 Chesinut St., Philade: phia. The Only Buckle Made that has 
H. L. GREEN & Lake St., Chicago. a Perfect Wrench Hold. TH & 
CAM B RIA STE E ® AILS. | | B HAINES" Gen. Man. 


HEAVY RAIL RAILS 
STREL. AXLE AND RAIL FASTENINGS. 


STEHL CAR CHANNELS. 
STREET RAILS. 


appress: AM BRIA IRON CO., 


Office, 218 South Fourth 8t., Philadel ag 
(Works, By eiphia, Pa Chicago Office 


Phenix Buildines. | 


r 
LUKENS IRON & STEEL CoO. 
ESTABLISHED 1810. INCORPORATED 1890. 
\ The First to Make Boiler Plates in America. 
EE A NT TES. 
| Firebox Steel Plates a Specialty. We Can Roll Stee! Circles 116 in. Diameter 
or Rectangular Plates titin. Wide. Range of Thickness, from \ to 1% in. 


Make a Specialty of 
SOLID STEEL 
RAILROAD TRACK TOOLS. 


ALSO SOLE MANUFACTURERS OF 
THE PATENT 


SJ VERONA NUT LOCK 


SEND FOR OUR NEW CATALOGUE. 
Western Warehouse: 


Ith Av. & LIBERTY &t., PATTSBURGH. 64 & 66 8. CLINTON St., CHICAGO 


THE FARIST STEEL COMPANY 


Jox. Fartst, Prest, 
Gro. Wrypsor, Sec, and Treas. 


Manufacturers of all descriptions of 
CAST STEEI, 


HAMMERED OR 


ROLLED, 


SPIRAL 


AND 
RAILROAD AND MACHINERY FORGING. 


ELLIPTIC CAR SPRINCS 


CHICAGO: Bridgeport, Conxr. St. Louis 
J, 8. BREWER, 176 Jackson Street. J. H. WYETH, 221 Chestnut st. 


AARON FRENCH, Chairman. QEO W MORRIS, D. C. NOBLE, 
JULIUS E. FRENCH, Vice Chairman. Gen. Man’. Sec. and Treas. 


THE A. FRENCH SPRING CO. LIMITED 


PITTSBURGH, PENNA. 


E.uptic « SpirAL SprINcS 


OF EVERY DESCRIPTION. 
NEW YORK: BOSTON: CHICAGO: 
88 Boreel Bidg. 52 Mason Bidg. Phenix Bidg. 


THE ATKINSON STEEL AND SPRING WORKS 


MANUFACTURERS OF 


CAR SPRINGS OF EVERY DESCRIPTION. 


Cast Steel, Spring Steel, all sizes and grades. Railroad Spring Steel a specialty. 


WORKS: 
Spalding, Ill. 


er Car Ventilator. 
UST AND DIRT EXCLUDED. 
A SUPPLY OF FRESH AIR GIVEN. 


OFFICE: 
Rookery Building, Chicago, 


Passen 
ALL OINDERS, 


PERRY VENTILATOR CoO., 


L. F. BRAINE, Gen’! Sales Agent, 
Broadway, 


Room:30, Boreel Buliding, New York. 


METCALF, PAUL & C0: 


This represents a piece of 
Lukens’ Boiler Stee! | ' K 2 1N. = 
thick, ready to be tester ‘ 
, HALF SIZE. 
This represents the same We flange ads and flue 
ptece after having been 
pulled «break We drill tube holes to order 
i point, eh owing a reduct | . We roll extremely wide 
of of 65 per cent., and | I plates, 
an elongation in 2 in. of 42 L—-r—rr---—— — We roll bottoms for car 
per cent ~ tanks in one piece 
_ AGENTS:—Gilchrist & Taylor, 106 High =t., Boston; Frank L. Froment, 112 John St., New 
York; J. F. Corlett, Perry-Payne Building, Cleveland, 0.; The Scully, Castle Co., 645. Canal 
St., Chicago; Stauffer, Eshleman & Co., 71 Canal St... New Orleans, EK, A. Kinsey & Co., Cin 


cinnati, R.C, Hoffman & Co., South and 2d Sts. 
Montreal, Canada 
Works: Coatesville, Pa. 


Baltimore; Thomas Robertson & Co., 


Philadelphia Office: Rooms 62 & 64, Bullitt Bldg. 


WILLARD L. CANDEE and H. DURANT CHEEVER, Business Managers. 


INTHRNATION AL 


LIMITED. 
13 Park Row, New York. 


INSULATED WIRES ano CABLES 


FOR 
AERIAL, SUBMARINE AND UNDER 
GROUND USE. 

BOLE MANUFACTURERS OF 
CANDEE AERIAL WIRES. 
MANSON PROTECTING- 

TAPE. 
OKONITE 


BRANCHES: Chicago, Philadelphia, Boston, San Francisco, Sincinnati, Louisville, 
Omaha, Minneapolis, St. Louis, Kansas City. London, South America, 


Automatic Highway Crossing Alarm 


is in use on the New York, Chicago & St. Louis; New York, Lake Erie & Western ; 
New York, Pennsylvania & Ohio ; Chicago & Erie; Lake Shore & Michigan Southern; 
Chicago & Grand Trunk; Flint & Pere Marquette; New York, Susquehanna & 
Western: Colorado Midland: Toledo, Ann Arbor & North Michigan ; Cincinnati, 
Jackson & Mackinaw: Baltimore & Ohio Southwestern; Pittsburgh & Western: 
New York & New England: Cincinnati, New Orleans & Texas Pacific, and other 
railroads. 


Suitable for All Locations, Hither Double 


ELECTRIC SUPPLY & MFG. C0. 


113 Public Square, CLEVELAND, O. 


INO. W. CLARKE, Gen’l Western Agent, 470 The Rookery, Ohicago, 
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WILLIAM P. HALL, President. W. S. CILMORE, Treasurer. MELVILLE P. HALL, Secretary. 
8. MARSH YOUNC, Ceneral Agent. Cc. W. BREWSTER, Sales Agent. 


HENRY BEZER, Mechanical Signal Engineer. A. J. WILSON, Sup’t Electrical Construction. 


Signal 


PROGRESS: 


January |, 1890, in operationon- - - - - - - TWO ROADS. 
March |, 1892, in operation and process of erection on TWENTY-FIVE ROADS. 


WIRE CIRCUIT AND RAIL CIRCUIT 
AUTOMATIC ELECTRIC SIGNALS. 


We have added to our Automatic Electric Signal Systems 


Mechanical and Auto-Manual Block Signaling 


IN ALL ITS BRANCHES, 


Having obtained control of the BEZER LOCK AND 
BLOCK SYSTEM, BEZER AND BURLEY INTER- 
LOCKING MACHINES, besides the best 
known forms of Semaphores, Com- 
pensator, Selector, etc. 


Our new Lock and Block System was devised by Mr. Bezer (who originally came to this country 
as the representative of the Sykes Lock and Block System) from a full knowledge of the shortcom- 
ings of other Lock and Block Systems, and in combination with the Hall Track Instrument, for its 
automatic locking feature, renders this the most perfect Operator System ever devised. 


The Bezer and Burley Interlocking Machine possesses most imvortant improvements in 


actuating mechanism, and is the only machine in which MITRE locking with a HORIZONTAL 
TAPPET can be satisfactorily and successfully used. 

The reputation of this Company for perfection of workmanship, and our guarantee of efficiency 
will assure satisfaction in the field of mechanical work. 


HALL SIGNAL COMPANY, 


50 BROADWAY, 340 THE ROOKERY, 
NEW YORK. CHICAGO. 


Please NWote Announcement on Page. — 
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OUR SYSTEMS of automatic electric block signals (on wire and rail circuits) 


are working with great satisfaction to the railroad companies using 


them, and in almost every case their use is being extended. 

Our new rail-circuit systems are showing unparalleled results. Eleven of these 
signals, on a certain road, have been operating over seven months with a record of but four 
train stops (caused otherwise than by trains in block and open switches), and these were 
due to signals being struck by lightning, one broken battery jar and to one broken rail. 
They have also operated with aBsoLUTE RELIABILITY, From the reports of railroad com- 
panies using other rail-circuit signals, we are justified in claiming that no such good results 
or records) have ever before been shown. 

Having substantiated our claims to the complete satisfaction of many leading railroad 
officials, we are now engaged in applying the systems on several new lines, and we are also 
sngaged in preparing PLANS AND ESTIMATES FOR THE APPLICATION OF THE SIGNALS FOR MANY 


OTHER COMPANIES, several of whom do not consider any other signal than 


TNE NALL. 


We pride ourselves on the excellent and honest character of our work, and beg to assure all 
who deal with us that they will be fairly and squarely treated, and always with the assurance of 
satisfaction. All correspondence that may be addressed to our New York or Chicago office will 


‘eceive careful and immediate attention, and any inquiries on any subject relating to our specialties 
will command the professional knowledge and skill of our engineering department. 


HALL SIGNAL COMPANY, 


50 Broadway, New York. 340 The Rookery, Chicago. 


WILLIAM P. HALL, President. W. S. CILMORE, Treasurer. 
8S. MARSH YOUNC, Ceneral Agent. MELVILLE P. HALL, Secretary. 
Cc. W. BREWSTER, Sales Agent. A. J. WILSON, Sup’t Electrical Construction. 


HENRY BEZER, Mechanical Signal Engineer. 
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fectly balanced, is frictionless. 


under pressure 
Trap. Our Pi 


CURTIS 


VITAL POINTS oF SUPERIORITY. 
The valve area is equal to the area of pipe connections, and being per- 


The two great objections to all other Floats — tendency to fill or collapse 

are entirely overcome in the Curtis Ba’ 

oat is of hard composition, perfectly round ; is the strongest Ficat 
ie, besides being vented to the atmosphere. 

is used under pressure varying from 1 to 150 pounds. 


it is a water-line Trap, always sealed with several inches of water. 


BALANCED | 


STEAM 
TRAP 


— 


| 
Steam 
| 
| 


GENERAL AGENCIES : 


NEW YORK, 109 Liberty St. 


CHICAGO, 218 Lake St. 
DENVER, 1622 Arraphoe St. 


PHILADELPHIA, 2035 N. Front St. | 


FULL INFORMATION CHEERFULLY FURNISHED BY 


The Gurtis Regulator Go. 


63 Beverly Street, BOSTON, MASS. 


SPECIAL HOSE FOR STEAM HEATING CARS 
WESTINGHOUSE AIR BRAKE HOSE. 


Fally Guaranteed. Write for Prices and Samples. 


NEW YORK BELTING & PACKING CO., Limited, 


JOHN H, CHEEVER, Manager. 


i5 PARK ROW, NEW YORK 


STOW FLEXIBLE SHAFT, 


For Tapping a 
Reaming Stay 
Bolt Holes in 
Boilers. 


Portable 


STOW MFG. Binghamton, NY. 


Inventors and Manufacturers of the Stow 
Flexible Shaft for all purposes. 


Stow Flexible Shaft Co., Limited, 


26th, Callowhbill ard 
Biddle Sts., Phila., Pa 


Manufacturers of 


a SHAFTS, 


And all kinds of Machines 

to be used with them. 
Portable Drifting. Tapping, 

Reaming and oring Ma- 


| \ chines. Also Portable 
4 tools for em- 
ery wheel 
grinding, 
metal and 
wood  pol- 
| ishing, cat- 
tle brushing 
and clip 
ping, etc. 


Buil ders 01 Special Machines for railroads, 


Bridge and Boller Makers, Contrac- 
tors, etc. 


HINSON DRAW-BAR ATTACHMENT, 506 The Rookery, Chicago, 


This Attachment is in Satisfactory Use on a Large Number of Cars and Adopted as Standard by a Number of Companies. 


For repairs on old cars we make a pattern with the holes 


J. A. HMINSON, President. 


to correspond with the ones now used in such cars, but for new work we prefer to furnish our standard. 


REAGAN, Secretary. 


HOISTING ENGINES of any power 


DOUBLE AND SINGLE, WITH improved 


AUTOMATIC 
Patent Friction Drums 
Especially adapted for Brid WATER OOLUMNS JOHN N. POAGE 
building, Des Building, Pile 4 ne 


Driving, Coal Hoisting, quar 
ries, mines, etc. patent 
has been sustained in the U. 
Ss. Distric . Court, 


TANK VALVES 


on, in U. 8 Circuit 
Court, Dist. of N.J. 


J. 8. MUNDY, 
224 24 Prospect Bt. 


NEWARK, N. J. 


DUPLEX 
Pum? 


*~SEND FOR- 
CIRCULAR. 


JACKS 


Lever and Screw 


Unegualed for all 
varieties of 


RAILROAD WORK. 


Our DropTrack Jack | 


Beats anything of that 
line now in market. 


RICHARD DUDGEON 


24 CoLumBia St., NEw Yorg, 
Maker and Patentee of 


Improved Hydraulic 
JACKS 


| 
| 


PUNCHES, 
BOILER- 
TUBE EXPANDERS AND 
DIRECT-ACTING 
Steam Hammers. 

Communications by letter will 
o., 


THE TH ROUGH CAR LINE 


BETWEEN THE EAST AND WEST. 


Wagner Sleeping, Drawing Room and Private Compartment Cars between 
New York, Boston, Albany, ‘buttaio, Cleveland, Toledo, Chicago, Cincinnati and 
intermediate cities. 

Route of the New York and Chicago Limited, Boston and Chicago Special and 
U. 8. Fast Mails. 


MANUFACTURED BY 
THE_McSHERRY 
MPG. © 


ONLY DOUBLE-TRACK LINE TO WORLD'S FAIR. 
W. H. CANNIFP, Gen. Sapt., Cleveland, O. A. J, SMITH, G. P. & T. A, 


THE RAILROAD GAZETTE 
has more Railroad Officers as subscribers and readers than al 
other vatlroad papers combined. Its advertising rates are no 
higher than those of papers haveng less than half tts circulation 


PHILADELPHIA, 


PHOSPHOR BRONZE 


All GENUINE 
INGOTS MANU 


BEAR OUR 
REG.TRADE MA 


HO SPHOR- 


CASTINGS, WiRE, SHeeTt ke. 


‘THe PHOSPHOR BRONZE SMELTING CO. 
‘S12 ARCH ST. PHILADELPHIA PA.U.S.A. 


L 


ANUFACTURERS OF PHOS 


ZE IN THE UNITED STATES ANDO ae 


EPHANT BRAND’ 


Important to Railroad Managers 
and Master Mechanics. 


SIBLEY’'S 
PERFECTION VALVE OIL. 


More perfect lubrication insured, and entire 


freedom guaranteed from corrosion of cylinders 
and destruction of steam joints by fatty acids, 


| 


In exclusive use on 50 railroads. 


References and prices furnished upon appli 
cation. 


47 Make exclusive speciaity of the 
Manufacture of Valve and Signal OU 
for Railroad use. 


SIGNAL WORKS 
(Limited), 
FRANELIN, PA. 


J.C. SIBLEY, 
PRESIDENT, 


TABLES AREAS 


Right- Angled Trianules 


(Slopes of 44:1 to 4:1, 
By JNO. McGEE, C. E. 
Prepared to facilitate calculations of end 
areas of prismoids of earthwork where the 
ateral slope is irregular. Economizes labor 
and insures accuracy. 
FLEXIBLE Cover. Pricer, 25 CENTS. 


THE RAILROAD GAZETTE, 


73 Broadway, New York, 


| FRAVEL VIA THE 


i 


| Route 


C.B.& Q.R.R. 


TO ALL 


POINTS WEST 
NORTHWEST 


and SOUTHWEST. 


P, 8, EUSTIS, Gen. Pass. and Ticket Agent 


CuHicaco, ILL 


DRAWING AND ENGRAVING 


The Railroad Gazette, finding it necessary to 
increase ite facilities for execuung its own ep 
gravings, is now prepared to fill orders fo 


ACCURATE 
ARTISTIC 
DRAWINGS AND 
ENGRAVINGS 


of all kinds, working either from objects, pho o- 
graphs. biue-prints or sketches. 


ADDRESS 


73 BROADWAY, NEW YORK, 


THE RAILROAD GAZETTE, 


ij 


— Brass and Phos. Bronze Castings from + ib. to 5,000 Ibs. in Weigtt. 
ano BOWLER ig Comroune 
_.| BRON | 
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— 
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R. D. WOOD & Co, 


PHILADELPHIA, PA. 


CAST IRON PIPES. 


Facts on Varnish. 
| 


NO. 95.-—— WE NEVER FO GET NEXT YEaR. 


HypDRAULIC TRAVELING CRANES. : 


Hydraulic Granes, Presses, etc, Hydraulic Gar and Freight Lifts 
HEAVY LOAM AND MACHINERY CASTINGS. 


PROVIDENCE, R. 


a J = FOR USE ON 


Milling Machines. 
ENCOURAGING EXCERPTS. 


No. 2. 

MASON REGULATOR CO., Boston: 

I received the Pump Pressure Regulator ordered of you 
It works first rate, and is the best thing of | 

Yours respectfully, 
WM. M. DAVIS, 
Engineer Racine Wagon & Carriage Co. 
Racine, Wis. 

Morac: Go thou and do likewise. 


some time ago. 
the kind I have ever used. 


The maker who makes the best 
can always increase his output and 
| profits this year by putting his 


prices down a little, and his stand- 


ards down a good deal more. 


_ But somebody else will be at the 
top next year; and then where will 
‘his business and profits be! 


MurRPHY VARNISH COMPANY. 


FRANKLIN MURPHY, President 
ThePittsturgh Reduction Co., 95 Fifth avenue, Pittsburgh, guaran ‘ 
teed to be equal in ogee the best in the market at — Jowest rates obtainable. Prices Head Office: Newark, N. iF 
ven on application. Aluminum sheet, wire and castings a’ it rate 
« Aluzohenen getich, vers very efficacious and non-poisonous, suitable _ household use as well as | Other Offices: Boston, Cleveland, St. Louis and Chic ago 
for manufacturing pu ar New 
ALUMINU™ SOLDER. CORRESPONDENCE SOLITED. | Factories: Newark and Chicago. 
~ 


The 


& C COMPANY 


Tit 7 
ii i 


|ROYAL BLUE LINE 


[EMPIRE STATE EXPRESS 4 Time an 24m 


A CONGRES SSIONAL 


|| SERVIS TIE PLATE 


YO CHET 


“The mest useful hand-book in the language for the enginecring profession.’ — Engi 
eertng and Mining Journal, Aug. 25, 1888. 


SPRAGUE, DUNCAN & HUTCHINSON, 


Limited, 


FRANK J. SPRACUE, 
LOUIS DUNCAN, Ph. D., 
ALFRED BISHOP MASON, 
CARY T. HUTCHINSON, Ph. D. 


CONSULTING ELECTRICAL ENGINEERS, 


15 WALL STREET, NEW YORK. 
Elements of Railroading. 


CHARLES PaIne. 


A series of thirteen essavs on “ Surveys and Construction,” ‘‘ Drainage,” 
ords.” ‘ Telegraphs and Fences,” Main Line,” Trackmen and Sidings,”’ “ Stations, “Shops | 
and Engine Houses,” Cars,” “ Locomotives,” * Movement of Passengers,” Movement of 
Freight,” Mapagement of Employés.” This 1s orobably the most interesting book on railroading 
ever vublished, and it is written by ove of tne most accomplished railroad officers now living. His 
long exverience as Chief Engineer, Generai Superintendent and Genera! Manager justifies him in 


speaking = authority, and S. railroad men can read these essays with pleasure and vrofit, 


Price, $1 .00 F RAILROAD GAZKTTK. 7 RROADWAY 


* Real Estate and Rec 


H. W. JOHNS’ 


Materials. 


Asbestos Millboard—Fiat Packing, composed wholly of pure Asbestos, and weighe 
per cent. less than adulterated Millboard. 


Asbestos Piston Bod Packing. —The most durable and easily applied, Indestructi 

by acids, or any degree of heat. 

Asbestos Oloth, Cord, Twine and Sewing Twine. Ashbestoe Building Felts 
and Sheathings. 


Vulcabeston, for electrica! plates, rings, washers, sheet packing, accumulator cells, ete 


H. W. JOHNS MANUFACTURING COMPANY, 


| Sole Manufacturers of H. W. Johns Asbestos Steam Packings, Boiler Coverings, Liquid 
Paints, Roof Paints, Roof Cement, Fire-Proof Paints, et« 


87 MAIDEN LANE, NEW YORK. CHICAGO. PHILADELPHIA, BOSTON, 


LOUISVILLE STEAM FORGE 20 


LONDON 


CAR ANS AXLES. 


menonan BAR AND FORGED IRON. 


Oraw-bars, Link and Pins, Follower Pilates, RAILROAD 
Arch Bars, spies Bars, Track Bolts, Bridge Reds with 
lain or Upset Ends, All Sizes. 


OFFICE AND WORES: 
SHIPP AVENUE, 


on. sixtu. LOUISVILLE, KY. 


CORD AND COUPLING. 


Solid Braided Cord for Railroad Servic. 


SAMSON CORDAGE WORKS, 


115 CONGRESS S8T.. BOSTON. 


SEND FOR SAMPLES. 


EDWARD SMITH & CO., RAI 


Times Building. 
NEW YORK 


LWAY VARNISHES, 
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WSontribufions. 


Super-elevation on Curved Bridges. 
DuNLow, W. Va., Feb, 23, 1892. 
To THE EprrorR OF THE RAILROAD GAZETTE: 

Referring to the communication of Mr. H. E Gettys 
in the Feb. 12, 1892, number of the Railroad Gazette 
relative to the deck plate girder bridge at the first cross- 
ing of the Guest River, on the Clinch Valley Division of 
the Norfolk & Western Railroad, on which the elevation 
of track is obtained by making the girders of different 
sizes, I beg to hand you herewith a plan of the bridge in 
question. It is located about three miles east of Norton, 
Va. The railroad crosses it on a 10-deg. curve. The 
bridge consists of two spans, the larger, over the river, 
being 60 ft., while the smaller, over the wagon road, is 
20 ft. The girders are spaced 6 ft. 6 in. centre to centre, 
the lower girder of the long span being 5 ft. 84¢ in. high, 
while the higher one is 6 ft. 4‘¢ in., a difference of 6 in., 
which gives about 4‘, in. in the track. The girders of 
the small span are respectively 2 ft. and 2 ft. 6 in. high, 
Another innovation on this bridge is that the cross ties 
are placed with their ends lined on a curve parallel to 
the rails, instead of to the girders, as is usual. This 
gives a more pleasimg appearance than the other method. 

EMILE Low. 


Smoke Prevention. 


New York, Feb, 29, 1892. 
TO THE EDITOR OF THE RAILROAD GAZETTE: 

In a recent issue you make the statement that more 
fuel is used when coal is burned without smoke ina 
furnace or firebox than there is when no smoke pre- 
venting appliances are in use. The truth of that state- 

-ment is questioned by Mr. James Howard. Perhaps 
the experience of an old fireman would be of some value 
in this dispute. 

About 1861, I went firing on the Scottish North East- 
ern Railway under Thomas Yarrow, Locomotive Super- 
intendent, who was the first to use the brick arch in 
connection with means for admitting air above the fire. 
He was an enthusiast onthe matter of smoke prevention. 
and held his engine men to very strict account respect- 
ing that and about the quantity of coal used. Air was 
admitted above the fire through vertical bars set in front 
of the grate. There was not a fireman on the road who 
did not soon find out that the engines would steam 
better, and use less coal when the air openings were 
closed up. This caused smoke, but careful manipulation 
of the fire-door and blower at stations enab!ed us to close 
up the air openings without detection. 

I was in the hahit of running into Aberdeen, where the 
locomotives belonging to the Great Nurth of Scotland 
Railway had a terminus. Mr. Howard says that tests 
with the locomotives on that road showed a saving of 
18 per cent. in favor of smoke consuming. The consum- 
ing device used on those engines was the air jet arrange- 
ment invented by the famous Daniel K. Clark, who was 
once Locomotive Superintendent of the road. I am 
aware from personal knowledge that the enginemen of 
the Great North of Scotland were in the habit of shut 
ting off the jets when they were away from stations be- 
cause their use interfered with steaming and were 
wasteful of fuel. For this reason the invention was al- 
lowed to fall into desuetude although it was an admi- 
rable smoke consumer. 

I have always taken a keen interest in fuel economy 
and in the prevention of smoke. When I was running 
locomotives I was always watching the relation between 


smoke consuming and coal consumption. When I was | 


running a locomotive on a Western raiload I was fortu- 


nate enough to be able toattend between trains the chem-! residents on cross streets between two avenues are! not want to be fired through a dark hole under the 


istry classes at a university. While there I devoted toward going north and south. This would be an in- 
special attention to chemistry inits relation to engineer- convenience to them no doubt, but the question arises 
ing and of course combustion was carefully studied whether the damage done to them would be so great as 
theoretically and experimentally. This, with mv prac- to warrant the refusal of the legislature to an improve- 
tical experience, helped me to a fairly good knowledge ment involving the comfort and convenience of all the 
of fuel burning. The conclusions which I have come to passengers who travel over the New York Central, New 
respecting smoke are thus summarized in the March York & Harlem and New York & New Haven railroads. 
number of Locomotive Engineering: The New York Central is, according to Mr. Depew's 
The firebox of a locomotive doing hard work, or the Statement, prepared to expend about $3,000,000 in rais- 
furnace of a factory boiler that has to be forced all the ing the grades of the approaches to the Harlem River, 
time presents difficulties in burning fuel economically ang raising the bridge overthe Harlem River, to the 
that do not seem to be realized by those who experi- . 
ment in laboratories. A high furnace ten.perature and height required by the Secretary of War, namely, 24 tt. 
a generous supply of air are antagonists not likely to ex- above the highest spring tides. This will give room for 
ist togetherin the harmony that produces a smokeless 
fire. If there is a light fire and a strong blast, so much onthe 
air will pass through that the firebox temperature islike- ‘Or opening the Craw. 
ly to be reduced below the igniting point of the gases, and perly equipped” in this connection, after due considera 
smcke will result. If the fire is thick, sufficient air will | tion. 
not be supplied to all the gas passing off. and it will go 
into the tubes in the form of smoke. The medium : 
between these extremes is the centre of economy, | 4™Tanged as to be either less than 24 ft. above the water, 
. . ». Fuel can generally be burned to best advantage | or to be easily lowered. There is already considerable 
about half way bet ween the black smoke and the smoke 
less conditions, that is, with a moderate amount of his ia icdineninai tiie the Hud 
smoke. A brick arch or other means of mixing the | * eigen to be) continuous waterway from the Hudson 
gases as they pass through the furnace brings the point | River to the East River with docks along its entire 
of economy toward the smokeless conditions The fire- | jength 
men who work on rcads where premium is paid for fuel 
saving may be left to tind out what kind of firing makes - . 
steam with the least consumption of coal. They haye and I cannot entirely agree with Mr. Depew in his opin- 


discovered that strict smoke-preventing and fuel-saving | ion: that keeping open this navigable stream across the 


the passage of all properly equipped vessels without the 


By this term | mean steamers and barges whose 
smokestacks, flagstafis and top works generally are so 


navigation on the Harlem River, and the existence of 


cannot but be a source of great convenience 
to the many residents of the upper part of the city 


—— 
| 4 
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Bridge Over Guest River Norfolk & Western Railroad 


do not ge railroad the trouble | city is ‘a monstrous piece of folly.” It is a monstrous 
generally is, that the firemen have receiv no training 
whahewer abemt how to keep down smoke | Piece of folly, however, for the department of the city 
and the wellknown provisions for regulating 0Vernment which controls the bridges over the Harlem 
the admission of air tothe firebox have not been pro- River, to permit all traffic across-the river to be sub- 
vided. Ww hena spectator can stand on a height over- jected to delays at all hours of the day from the opening 
looking yards, where the switching engines belonging wa. : 
to a variety cf railroads are at work. and see those be. °f drawbridges to admit of the repeated passage of a 
longing to certain companies painting the atmosphere few steam tugs which persist in carrying smokestacks 
black, while the engines belonging to other roads cause and flagstaffs just too high to pass under the bridges. 
little smoke, the impression received is that there is bad There are 60 tugs p) r the Harl iver whict 
management somewhere. The degree of smoke pre- 
vention practicable would satisfy most sensible people could pass wader the bridges at the height above the 
if pe real pre- river required by the United States government, if their 
vention of smoke is called for, larger boilers or less duty ; ; : 

agsts vere rhe > »ste . One 
for those in use is the remed y. ANGUS SINCLAIR. wan ge then thele 

of these tugs bears the name of ““W. H. Vanderbilt. 


There afe 14 other tugs which could pass under the 
| bridges three-fourths of the time between high tides, 
| but they carry flagstaffs which will not clearthe bridges 

New York, March 3, 1892. | at low water. One of these bears the name of **C. M. 
To THE EDITOR OF THE RAILROAD GAZETTE: Depew.” There are three steam canal boats which are 

The President of the New York Central & Hudson | in the habit of traversing the river, which carry some 
River Railroad made a capital presentation of the de-| top hamper that will not pass under the bridges. 
mands of the travelers over his road and of the wishes In 1891 it was necessary to open the Third avenue 
of his company before the Committees on Commerce | bridge 16,285 times; the Fourth avenue bridge, over 
and Navigation of both houses of the New York Legis- which the New York Central passes, was opened 11,000 
lature on March 1. This is said to be Mr. Depew’s first | times; the Madison avenue bridge, which lies above the 
appearance before a legislative committee for several| New York Central bridge, and is 24 ft, above high 
years, and the result proved that the long course of | water, was opened only 6,000 times, and the Suburban 
miscellaneous humorous after-dinner speaking through | Rapid Transit bridge at Second avenue, below all the 
which he has passed of recent years has not diminished | other bridges, and through which more river traftic 
his ability to set forth hard facts and sound arguments | passes, and which is 24 ft. above high water, was opened 
in a forcible and at the same time attractive manner. 8,681 times. It may safely be assumed that with proper 

The occasion of his appearance was to explain to the | regulation of the boats on the river, and with the 
law makers the reasons which actuated the New York | bridges raised to the required height, no draw would 
Central Railroad in applying to the legislature for per- | have to be opened over 1,000 timesa year. In the case 
mission to change the grade of its tracks in the city of ;of the railroad bridge this would be a falling off of 
New York south of the Harlem River. The law author- | about 10.000 openings, which represents in obstruction 
izing such change is opposed by a few property owners | to traflic across the river about two hours in each day. 
along the line of Fourth avenue vetween 125th and 129th | Now, if the New York Central is willing to expend 
streets., a distance of about 1,000 ft. The only objection, | $3,000,000 to accomplish as far as is in their power this 
so faras I can understand, that these. gentleman have saving of two hours a day, it does not seem as ifa few 
to the proposed alteration of the tracks, is that the | property owners should be permitted to prevent the im- 
people on one side of Fourth avenue in that immediate | provement because it would oblige them to walk about 
locality would be obliged to go from 600 to 800 ft. further | 500 ft. further when they want to travel across town. 
than they now do to get from one side of the avenaeto| The statements made by Mr. Depew with reference to 
the other. With the cross streets from 126th to 129th | the suggested alternative of a tunnel under the Harlem 
streets closed to carriage travel across Fourth avenue, as | River in place of the bridge are very good. As he says, 
it is proposed they shall be, the residents along about | “the American people do not want to go underground 
127th street would be placed very much in the position, | until they are put there finally,” and it ie certain that 
as regards crossing the street east and west, as_ the | the thousands of residents of the suburban districts do 


The Harlem River and the New York Central 
Railroad. 
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Harlem River if there is any other way possible for them 
to getin and out of the city. 

While Mr. Depew was discussing the improvement of 
the means of traffic on the New York Central he need 
not have confined himself to the region above 100th 
street, but might have come further down, and told the 
Legislature and the people what a capital improvement 
he could make inthe means of getting down town by 
giving up the Grand Central Depot at 42d street to 
through traffic only, and raising two of his tracks, be- 
xinning about 60th street, so as to pass through the 
Grand Central Depot in the second story, and then con 
tinue them with an elevated structure between Third 
and Fourth avenues down to the City Hall, and devote 
these tracks entirely to local travel. Of this, ** more 
anon,” BEN TROVATO. 


The Highest Recorded Train Speea. 


Engine No. 385, the compound high speed passenger lo 
comotive built for the Central Railroad of New Jersey by 
the Baldwin Locomotive Works, which was illustrated 
in the Railroad Gazette, Feb. 12, broke all records on Feb. 
26, by running a mile in 391¢ seconds, or at the rate of 91.7 
miles per hour, as recorded by a stop-watch. In order to 
insure the utmost accuracy in timing, the observation 
was made by two persons. As much interest has been 
manifested in the action of steam in the cylinders of com- 
pound engines at very high speeds, we give with this the 
original indicator diagrams taken at speeds varying 
from 35 to 91.7 miles per hour. The following table gives 
the data from the cards : 


$s i, | g is 
D5 ga ies A455 
22 1 1,208 567 
28. 185 1,480 890 
25 98 1,584 860 
25 218 1,744 19 0 
3 | 258 1,050 
21. 2 2,064 935 
13.8 265 2,120 616 
15 271 2,168 780 
15 2, 168 740 
17.5 287; 2,296 945 
16.3 291; 2'328 848 
12 | 237 2,696 9.710 | 798 


12.5 | 3051 3,160 4.960 | 4.750 9,710 930 


The following is the data from the different fast runs 
made by this engine from Feb. 25, to Feb. 20. All the 
runs were made between Jersey City and Philadelphia 
and the cards showing the highest speed were taken 
west of Bound Brook. 


ENGINE 385. TEst or FER. 25, 1892. 


N umber of miles run west we 
‘ounds coal consumed.... ..... 7,420 
“ per car per mile.. 10.3 
Number hours on road....... iy hrs. 23 min. 
Actual running time ... ...........-.00005: 4 “ 19% min. 
Pounds coal per foot grate area per hour. ° 44.61 
— 15, 280.4 
ae water ev aporated per pound coal..... 7.45 
ashes remaining...... ....... 1,358.52 
combustible consumed... .. 6,061.48 
water evaporated per pound 9.11 
Percomta@e Of 18.3 
Average weight of total trains in tons San 213 
Pounds coal per ton of cars per mile......... 17 


Light N. E, wind all day with a damp rail in the morning 
and dry rail in the afternoon. 


TRIP OF FEB., 26, 1892, 


eas a gu 
cars hauled west...... 
Pounds coal consumed Saree 8,240 
11.44 
Number hours on r 4 hrs. 25 min. 
P ounds coal per sq. ft. grate area per hour.. 54.04 
evaporated per Ib, 6.82 
ashes remaining......... 2,192 
combustible consumed 5,048 
water evaporated per lb, com.... ... 11.1 
Average weight of total trains in tons....... 214.36 
Pounds coal per ton of car per mile............ 19 
For the trip foggy and damp rail. 
TRIP OF FER, 27, 1892. 
Number of miles TUD WESE.... 92.2 
8,768 
r car perm e 10.56 
Time on 4 hrs. 33 min. 
Pounds coal per ft. grate area ‘per re 54.7 
ashes remaining........ 1,334 16 
combustible copsumed.......... 7,433.84 
“water evaporated per lb. cov 8.56 
Percentage of «+++ 15.2 
Average weight of total trains in tons......... 241.5 
Pounds coal per ton of cars per mile..........- 16 


For the whole trip there was a heavy quarterly bead wind 
and good rail. 
TRIP OF FEB. 28, 1892. 


Number of miles run 


cars hauled west 
Pounds coal consumed.......... 
5 per car per hour 
Time on road.. 
Actual running time oa 
Pounds coal per it. grate area per hour........ 


“evaporated per Ib. coal...... 7.61 
ashes remaining...... Sean 1,640 
combustible consumed.......... 6.445 
water evaporated per Ib. com......... 
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Percentage of ash... 
verage weight of total trains in tons ....... 241.07 
Pounds coal per mile.... 15 


On the whole trip very cold, heavy w ind ane dry rail 


TRIP OF FEB, 29, 1892, 


Number of miles run 9) 

cars hauled west... as 

Pounds oal cons umed 8050 
: per car per mile j 11 18 
Number hours on road 5 hres, 40% min 
Pounds coal per ft. grate area per hour... 40.44 
water used 82 
evaporated per Ib. coal. ois 6.8 


ashes remaining 
combustible « vonsumed. 


water evaporated per lb. com Ren 8.74 
Percentage of ash 22.19 
Average weight of trains in tons ; 213.5 
Pounds of coal per ton per mile.... ; 19 


In the morning it was cold, with a heavy wind but a dry 
rail; in the afternoon rainy, windy and wet rail. 


> 
No No, 2 
\ 
\ 
3 
No. 3 No. 4 
\ 
Ne No, 
No. 7. No. 8. 
—~ 
9 No, 10, 
No, 1 No, 12 
VA 
Le 
No. 13 


Cards from Compound Express L 
of New Jersey 


High Speed indicator 
notive No, 385—Centra Railroad 


See table for details of power developed, 


We must defer comment on these records until a fu- 
ture issue, 


Massachusetts Railroad Commissioners’ Report. 


The 23d annual report, which is dated January, 182, 
with statistics to June 30, 1891, has just been sent to the 
legislature. It is signed by George G. Crocker and 
Everett A. Stevens, Commissioner Kinsley having died 
on Dec. 26. Mr. 
The report is accompanied by a new map 


Crocker has resigned since the report 
was made. 
showing each railroad line by a distinctive color. 

The first subject taken up is the necessity for harmony 
in the legislation of different States, which was the sub- 
ject of a conference of railroad commissioners of all the 
New England States Dec. 11. No railroad company ap- 
peared to make any complaint or suggestion at that con- 
ference, although an invitation had been issued. Au- 
thority is asked to compile and print the general railroad 
laws of all the New England States and of New York, 
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this being in line with a former recommendation of the 
legislature. 

A careful summary is given, as in previous reports, of 
the progress in continuous heating for passenger trains 
in Massachusetts. The Boston & Maine and the Old 
Colony still have about one-half of their cars heated by 
individual heaters, but the other roads now heat prac 
tically all their trains from the locomotive. 

The question how many brakemen are necessary on 
each freight train has been investigated by order of the 
legislature. The general practice in Massachusetts is 
one brakeman for each ten cars, No recommendation is 
made, though the opinion of the board seems to be that 
there will be no good reason for diminishing this num 
ber, even when train brakes have been adopted. 

The report, like those of previous years, includes a 
careful description, with tables, of the 
of the state, made by Mr. George F 


railroad bridges 
. Swain. The expen 
ditures of the various roads for bridges are tabulated, 
but the value of the statistics is somewhat impaired by 
the fact that overhead bridges are in some cases included 
This is the case on the Boston & Albany, which spent 
$318,000 in 1891, as compared with $88,000 in 1890, 

The statistics of accidents are not made in the form 
commonly used, and comparisons with previous years 
are not easily made, because the change of the end of 
the fiscal year from Sept. 30 to June 30 causes some of the 
accidents to appear twice. For the year under consider 
ation the number of passengers killed was 39 and pas 
sengers injured, 95, of which 22 killed and 52 injured are 
All of the 22 killed are 
chargeable to the Quincy disaster of August, 1890, The 
number of employés killed during the year was 67; in 
jured, 341. The number of persons injured at highway 
crossings was 84, of whom were killed. The number 
of trespassers killed was 129; injured, 71. Of these 200 
on the track and 
34 were on cars withovt right. The appeals heretofore 


charged to train accidents, etc. 


trespassers, 166 were walking or lying 


made for additional legislation to prevent trespassing 
are again urged. 

The subject of safety appliances fills along chapter, 
which opens with the statement that 10 employés have 
been killed and 184 injured in coupling and uncoupling 
cars, these injuries constituting 47 per cent, of all the 
accidents toemployés. In the United States for the 
year ending June 30, 1890, this percentage was 33. Com 
parisons are made with the accidents from overhead ob 
structions, falling from cars, etc. The action of the 
National conference of railroad commissioners is reé 
ported and discussed, but no definite recommendation is 
‘While the United States should insist upon 
uniformity it also seems clear that the selection of the 
type of coupler should be left with the railroad com 
panies, provided that they take action within a reason 
able time.” 


made, 


Chairman Crocker’s action on this matter at 
Washington is familar to the readers of the Railroad 
Gazette, 

The roads promised last year to more fully comply 
with the law requiring them to block frogs, switches 
and guard rails, but they have not fully kept their prom 
ises. 

[he brake power of passenger trains has been im 
proved during the past two years, but still falls short of 
a reasonably high standard. The Commission has found 
several instances where emergency stops required far 
too great adistance. tis believed that the engineers 
would handle the brakes better in emergencies if they 
were to make experimental tests occasionally, and the 
companies are recommended to have such tests made 
and recorded 

Twenty-one grade crossings have been abolished dur 
ing the year under the recent law apportioning a part of 
the expense to the state. A statement of the proceed 
ings in each case is given inthe apnendix. The tota, 
estimated cost of the alterations recommended by the 
various special commissions, so far as reported to the 
board, up to June 30 last, was $379,959. Of this amount 
the portion to be paid by the Commonwealth was $94, 
990. Thus far no actual payment has been made by the 
Commonwealth under the act. 

Several new grade crossings have been approved, but 
they are on private sidings where the speed is not ove 
five miles an hour. 

A table is given showing details of 116 crossings of 
steam railroads by street railroads, of which 26 are used 
by electric cars. The new dangers incident to electric 
propulsion are vigorously set forth. The accident at 
Brockton, Feb. 2, 1891, was, it appears, at a crossing 
which had an interlocked signal to stop approaching 
trains, but the signal was not far enough from the cross. 
of this kind are 
The commissioners recommend that permits 


ing. Two other 
reported, 
for the use of crossings by electric cars should be 
necessity, and that 
where such privilege is granted the law should require 
suitable crossing frogs to be laid, and signals inter 
locking with the gates provided. 


mishaps at crossings 


granted only in case of absolute 


The board presents a carefully prepared plan of the 
terminals of the Boston & Maine and Fitchburg roads in 
the northern part of Boston, which was prepared by Mr. 
Thomas Doane. \ law was passed in 1886 which aimed 
to compel the Boston & Maine to take the necessary 
measures fora new union station, and to compel the 
Fitchburg to co-operate, and the work should have been 
done by July,1892, but practically nothing has been done. 
and so the commissioners employed Mr, Doane. The 
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fifteen street 

would abolish are about as 
and lr. Doane’s plan seems, 
examination, to be a good solution of a 
very perplexing problem. The commissioners estimate 
that the delays to passengers, which it is possible to save 
the present would aggregate 
110,000 days of 10 hours each. 

the zone system of passenger tariffs in use in Hungary 
and Austria for the last two years has been investigated, 
by order of the legislature, and 40 pages of the report are 
devoted to a very careful discussion of the whole subject. 
rhe fallacy of the theories which have been presented in 
several quarters looking to the adoption of the Hunga- 
in this country is already familiar to the 
readers of the Rai/road Gazette, but it may be of interest 
to again note that, as compared with Hungary, Massa- 
chusetts has twice as great a population per square mile, 
live times as much railroad per square mile, and furnishes 
1) times as many passengers in proportion to its popula- 
tion. The reasons why the plansadopted in Hungary are 
ueither applicable nor necessary in Massachusetts are 
set forth with a clearness which should be convincing, 
even to legislators 

One essential feature of the Hungarian passenger ar- 
the division of the train service into 
On this subject the report says: 


evils of the eight railroad crossings and 
crossings which this plan 
bad as could be imagined, 

from a cursory 


by avoiding stops, etc., 


riap system 


rangement is 


classes, 


For such classification of the service there is in the’ 
United States comparatively little demand. Class dis- ; 
tinctions do not harmonize with the spirit-of our insti- | 
tutions.’ For the issue of second class tickets for trans- 
portation within the limits of this state there is practi- | 
cally nodemand. Second class tickets are sold for through | 
traffic going outside of the state, but the sale of these | 
tickets is so small that separate cars for second 
passengers are run only on the Boston & | 
Maine and Old Colony, and on those roads only on cer 
tain through trains. 


class 


station accommodations of the parlor car passenger are 


not different or separate from those of other passengers. | 


Che parlor car passenger buys the same kind of ticket as 
other passengers, and on our trains apy passenger can 
at any time, whenever he sees fit, walk into the parlor 


car, take any disengaged seat and keep it so long as he | 


pleases, paying therefor the established extra fare. 

Street railroads, the oversight of the affairs of which 
onstitutes a share of the commissioners’ work, are re 
ported upon at length, especially with regard vo accidents, 
\ecidents on the lines of the West End Company 
(Boston) are twice as frequent, per car nile, with electric 
is with An efficient fender (pilot or cow 
catcher) for all sorts of road has not yet been invented. 
l here are 200 miles of electric road in the state, of which 
10 miles is operated by storage batteries. The length of 
steam railroad in the state is 2,087 miles, no new road 
having been built during the year. 


horse cars. 


New Pipe Threading and Cutting Machine 


Chis engraving shows a No. 3 machine for threading 
and cutting off steam and gas pipe made by Messrs. 
D. Saunders The belting and gearing have 
suitable power and speed for 
the various sizes of pipe and the arrangement is thought 
to be, in this respect, superior to most others in 
The in the machine is ad- 
justable and expanding, operated by cam si-ts to open 
the chasers. The die and head to which it is 
ittached is so constructed that pipes may be alternately 
threaded and cut off without removing the die from the 
rhe die being in front of the cutting head 
can be brought close to the gripping chuck and short 
pieces of pipe can be threaded. This advantage often 
saves the use of a nipple socket. When the pipe is to 
be moved to adjust it for cutting off any length, the die 
and plate it is attached to is pushed to one side upon 
ways, allowing the pipe room to pass through the cut- 
ting head without passing through the die. 

lhe cutting off tool is operated by the upper hand 
wheel. Two bardened steel jaws are used for steadying 
the pipe while cutting off. They are operated by a 
right and left hand screw, centring the pipe. The jaws 
ire adjustable to compensate for wear. On the rear 
end of the spindle there is a seli-centring two-jawed 
chuck for steadying the pipe. 


Sons. 


been arranged to get 


use die 


shown in place 


and close 


machine, 


Buildings and Structures of American Railroads.” 
ENGINE HOUSES. 


BY WALTER G, BERG. 


No, 16. 


While a permanent and fireproof construcfion is de- 
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used on the Northern Pacific Railroad, Other roads use | provision should be made for closing the ventilators 
frame structures, sheathed with corrugated iron and | when desired, so as to keep the heat in the house when 
roofed with corrugated iron, tin, slate or gravel roofing. | required, while in southern sections of the country, 
Then, there are buildings of a more substantial character, | plain open-louvered ventilators are admissible. Smoke- 
witb brick or stone walls, iron fronts and wooden, com- | stacks should be provided at the point over the stalis 
bination or iron roof trusses, covered with a slate or | where the smokestacks of engines are when in the house. 
gravel roof. | These stacks should have a movable lower bell-shaped 

The advantages of a square house with “special track | piece, that can be lowered over the smokestack of the 
approach are, that delays from breakdowns, blockades engine. The top of the stack should be arranged so as 
or loss by fire, are not so liable to occur, the house is | to exclude wind and weather. As sheet-iron smoke- 
cheaper and simpler to build, especially for a small | stacks are eaten out very quickly, cast iron is used to 
house with only a few stalls, and thé engine-house fore-| quite an extent, but it makes a very clumsy and heavy 


Unlike the practice in Europe, | 
our station accommodations are equally open to all, The ; 


man wil! have a better oversight over the whole build-| construction. Galvanized iron stacks have been intro 
ing than in a round house, which is quite important | duced with considerable advantage, euc terra cotta 


where there is considerable work and repairs to be done 
around the engines. But the disadvantage of a track | 
approach is that it takes up considerable ground space. 

The advantages of a square house with a transfer | 
table are, that it takes up proportionately the least 
ground space of any system, a cheaper and simpler house 
cau be built, a better oversight had of the work going 
on in the building, than ina round house, and the ex- 
tension of the building indefinitely is only limited by 
the land available. For a small, house the construc- | 
tion of a transfer table would not pay. The disad- 
vantages are. however, that breakdowns are more liable 


| to cause a blockade, and, in case of tire, the engines can- | 


PICE THREADING 


| not be removed as expeditiously from the house as in a 
house with track approach, although, by the use of a 


AND 


flues bave also been put on the market for this purpose. 

The floor in an engine house is made either of cinders, 
cement, stone, asphalt or timber. Ln all cases it is pref - 
erable to have the floor level flush with the top of the 


| rails of the house, so that trucking can be done through 


the house more conveniently. The main objection to 
the asphalt flooring is that heavy trucking and the use 
of hydraulic jacks, unless proper care istaken, will wear 
ruts and holes which are very readily repaired, 
While a cement floor bas similar objections, repairs can 
he made more easily and, what is of a further advantage, 
they can be made by the ordinary help connected with 
the engine house, In sections of the country where stone 


not 


CUTTING MACHINE, 


slabs are cheap and easily obtainable, it will be found 


that they make an excellent floor requiring very few 


space between the house and the transfer table, as above | repairs. Except on newly made ground, the use of plank 


described, considerable can be done to eliminate this 
latter objection. 
The advantages of a round house with a tarntable are 
economy of ground space, as compared with a large 
house with a track approach or a square house with 
tracks leading to a turntable. A good light can be 
thrown on all engines, and the width of the stall is 
greatest at the outer wall, so that the best light and the 
most floor surface around the engine exist at the head 
of the engine, as engines almost invkriably run into a 
round house head first. A round house can also be built 
in sections at a time, without in any way harming the 
general design, as the wall at the end of each section, if 
built solidly, can remain as a fire wall. The objections 
toa round house are, that the buildinz, as compared 
with a square house, is more costly and complicated, 
| and ageneral oversight of the work going on in the 
| house is not as easy as in a square house. A breakdown 
| at the turntable or on the main track leading to the 
‘ house might cause a serious blockade, and, in case of 
fire, a round house, in combination with a turntable, 
| even under the best conditions, is not much better than 
|a fire trap. 
Practice, in this country, has developed beyond per- 


sirable, in fact, practically necessary, where a heavy | ®dventure, that the proper roofing material to use is 
traffic is to be considered and the location is permanent, *!te or a tarred felt or gravel roof, as the sulphurous 
it is a mistake to run up the construction account of a &4¢s from the smoke of the engines destroy any other 
small road or of a new enterprise with expensive struc. form of roofing material very speedily. If slate is used, 
tures for housing engines, After operating a new road | ® higher pitched and heavier roof has to be built, which 
for some time it is frequently found desirable to make a | ©®US€S greater expense, and the building being so high, 
change in the engine runs, to transfer a proposed shop it is more difficult to heat in winter. But a slate roof is 
system or yard to another point, or, through combina- ™ore durable, particularly if a first-class grade of slate 
tions with other roads, important junction points are ' used fastened with copper nails and laid on two or 
created which were never thought of at the outset. The ‘bree layers of building paper. A tarred felt or tarred 
writer knows of numerous cases where expensive round- felt and gravel roof combined, especially the former, will 
houses bave been torn down or else used for other pur- allow of a very light roof construction, but it is not very 
poses than originally intended. Frame buildings, urable as against the weather, although it will with 
sheathed on the outside with weather boarding and stand the gases penetrating to it from the interior of the 
roofed with tarred felt or a gravel roof, are extensively bouse better than the usual metal roofing materials. 

_ i : ‘ The ventilation of an engine house is a very essential 

Copyright, 1890, by Walter G. Berg, and condensed from a element. Large, properly designed ventilators at the 
forthcoming book on the subject. peak of the roof are desirable, but in northern climates 


floors on joists is not to be recommended, unless, pos- 
sibly, in sections of the country where timber as a build- 
ing material predominates, In all cases the floor should be 
properly dished, so as to allow drainage of the floor into 
the pits or into gutters. 
| floor is an essential feature of good management and 
flooring materials that will allow the floor to be fre 

| quently flushed with water, without detriment, should 
have the preference. 

The drainage of an engine house should be first class, 
as all the elements which contribute to the rapid dete 
rioration or the easy blocking of a sewer are present in 
the drain leading from an engine house. The 
method to drain the pits is to allow them to discharge at 
the lower end through a grating into a properly designed 
cesspool, which in turn overtiows into a box sewer, run 
ning around the house, between the ends of the pits and 
the wall of the building. The gradients of the drains 
should be ample, if possible, to allow water to run easily, 
and the box sewer mentioned should be large enough to 
allow a man to enter and clean it out, by providing man 
holes at proper places. If the closed sewer: 8s not made 
large enough for a man to enter, then it snould te an 
open box drain, covered witb timber or stone slabs in 
such a way as to be easily accessible without having to 
tear up the floor of the house in the vicinity of the sewer 

Engine houses are heated by stoves or by steam piper. 
For large bouses, where feasible, steam heat is prefer 
able, as it reduces the danger from fire and does not oc- 
cupy floor space. The main steam supply pipe is usually 
earried through the house overhead, hung from the 
roof, but where an open box drain exists it will be found 
convenient to carry water and steam pipes on brackets 
in the upper part of the drain, as they are thus out of 
the way and yet readily accessible for inspection and 
repairs. As to the proper location of the steam coils 
considerable difference can be noted in practice. The 
placing of the steam coils along the sides of the engine 
pits has the advantage of allowing the heat to spread 
more uniformly throughout the house, and, in addition, 
it allows the heat to strike the bottom of the engine first, 
which is very desirable in winter, so as to thaw out the 


Cleanliness of an engine house 
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ice and snow adhering to the machinery when the en- 
gine is housed afterarun. The only objections are that 
the steam pipes narrow up the elear width of the engine 
pits, which is objectionable in making engine repairs, 
and the closeness of the steam pipes and the direct heat is 
objectionable for the wipers and repair men, who have 
to work in and around the pit. In other designs the 
steam coils are placed along the walls, which method 
has the objection that the general heating of the house 
is more difficult and more heat is lost in that way, and 
if work benches are placed along the walls it is very 
undesirable for the workmen to have to stand in such 
close proximity to the steam coils. In other houses the 
steam coils are hung from the roof, below the roof 
trusses, the heat being thrown downwards and thus dif- 
fused throughout the house without causing any incon. 
venience to the workmen. This method, however, re- 
quires more steam to keep the temperature at the proper 
degree under the pits and at the floor level, but, where 
the roof is low and flat, the loss is probably not very 
serious. In general it can be said that in northern sec 
tions of the country low flat roofs are preferable to high, 
double-pitched roofs, as the heating of the house in the 
former case is so much more readily effected, 

Good light is a most essential requisite to insure clean- 
liness in the house, a thorough cleaning of the engines, 
and to facilitate inspections and repairs. 

The engine doors in an engine house are always hung 
in pairs and should be well glazed, unless ample light is 
otherwise provided. They are very frequently made to 
swing outwardly, which allows the house to be made 
about five feet narrower, but this method has the objec- 
tions that the wind is liable to catch the doors and, in 
Northern climates, the snow and ice collecting on the 
doors and on the ground will give considerable trouble. 
Within recent years steel roller shutter doors for en- 
gine houses have been introduced on a number of rail 
roads, among othersinthe roundhouse of the Hous- 
atonic Railroad, at Bridgeport, Conn.; also in the 
roundhouse of the Chicago & Northwestern Railroad, at 
West Chicago, Ill.; and also in the roundhouse of the 
Lehigh Valley Railroad, at Towanda, Pa. The advan- 
tages are that the door is fireproof and no floor 
space has to be reservedinside the house to swing the 
doors open. The objections are, that the cost is in ex- 
cess of an ordinary wooden engine door, although not 
very heavily in excess of the cost of a large, well built 
and well glazed cirele top door. The main objection, 
however, is that the lighting of the house has to be pro 
vided by transom lights over the doors or skylights in 
the roof. Lf, however, the light in the house is other- 
wise well provided for, independently of the doors, and 
a first-class fireproof structure is desired, then the use 
of steel roller shutter doors can be highly recommended. 

The questions involved in the construction of the en- 
gine pits are similar tothose discussed previously in the 
article on ash pits, published in the issue of the Railroad 
Gazette of Nov. 7, 1890, although the deteriorating effects 
do uot exist to such an extent in engine pits as in ash 
pits. The pits do not have to be lined with fire bricks. 

An ample water supply is needed to clean the en- 
gines, wash the floors, flush out the pits and drains, and 
wash out the boilers. Engines have sometimes to take 
water by means of a small hose before leaving the 
house. Hydrants should be provided at intervals along 
the outside walls, or else sunk in pits under the floor at 
intervals between the stalls, the opening being covered 
with a suitable grating or duor. 


Wrought iron or steel plate girder turntables are the 
best in use, provided they are not built to carry only the 
weight of an engine the same as for a bridge, but are 
proportioned with a great excess of strength to give 
ample stiffness, and also to allow for the probable in- 
crease in the weights of engines. The masonry con- 
nected with a turntable, and especially the foundations, 
should be of the very best for the purpose, as a settle- 
ment of the centre pier, or of the circular track, would 
prove very detrimental to the easy working of the table. 
In northern climates a very good desiga is to keep the 
paving of the pit and the bench wall for the circular rail 
some distance below the bottom of the table, so that the 
operation of the table does not have to be stopped for 
light snows, and it is only when a heavier snowfall takes 
place that the pit has to be cleaned out. 

With the exception of the greater danger in case of 
fire, a timber roof has the advantage over aniron roof in 
an engine house, that itis not attacked so seriously by 
the sulphurous gases contained more or less in the at 
mosphere in the upper part of the house, so that a tim- 
ber roof, kept well painted or whitewashed, will give, 
probably, in the long run, about as efficient a service as 
an all-iron roof truss. In regard to the fireproof feat- 
ure of the all-iron engine house roof truss, as usually 
made, it will prove, as a rule, in case of a fire, to be an 
illusion, the same as the bulk of so-called fireproof con- 
structions in buildings. The usual style of an iron truss 
for an engine house is the triangular system, with deck 
beam prineipal rafters and the bottom chord formed of 
tie rods. The lateral bracing throughout the house con- 
sists of light rods, more serviceable for erection pur- 
poses and for lining up the trusses, than for stiffness. 
The trusses are, therefore, dependent for lateral stiffness 
on the timber purlins and roof boards, so that, when the 
jatter are destroyed by fire, the trusses will not have suf- 
ficient stability tostand alone. If iron roof trusses are to 


be adopted, the writer considers, that more attention | 


should be given to building stiff trusses, with more lat- 
eral stability and bracing and stiff bottom chords. 
Where a slate roof is to be used, the double-pitched high 
roof is preferable. The adoption, however, of a low, 
single pitched roof is the very best construction in case 
a tarred felt or gravel roof is to be employed. For roof 
ing over large, square house there are advantages in a 
* saw-tooth” system of roofs. In general, it can be said, 
that the introduction of posts in the interior of an en- 
gine house, if not placed too close to each other, is not 
such a detrimental feature as frequently assumed in 
designing an engine house. 

In order to facilitate the removal of engines from a 
house in case of fire, it is desirable to have, and the 
writer has built, engine houses with a down grade on the 
tracks in the house, and extending across the space in 
front of the house for some distance. 

Tracks are arranged around a turntable in three ways. 
First, so as to omit frogs entirely, the outside flanges of 
the nearest rails of neighboring tracks just touching 
each other at the face of the turntable pit. The second 
method is to allow the same two rails, just referred to, 
to be joined together the same as in a frog; in other 
words, to place the poin. of the frog, if it can be so 
called, at the face of the turntable pit, which method 
is, however, not desirable, as the point is soon battered 
down by the blows received when engines pass over 
it. The third method, and the one in most general use 
for houses with large diameters, is to arrange the tracks 
around the turntable to suit whatever stall angle is 
selected, inserting frogs, and if necessary crotch-frogs, 
wherever required. In this case, the only point to ob 
serve is to see that the dead ends of the rails around 
the turntable coping can all be accommodated without 
interfering with each other, and that the frogs where 
inserted, do not interfere with each other, and that the 
nearest frog point is far enough away from the turntable 
pit to allow the frog to be introduced, 

The angle of the stalls having been settled, the diam 
eter of the inner circle of the house is dependent on the 
panel length required forthe inner front of the house, 
which panel length is determined by the size of door 
opening required in the clear, plus the width of the 
timber post, iron column, or brick pier, desired to be 
placed between the doors. The width of the house is 
determined by the length of the largest engine in use, 
plus an allowance for the extra length of engines that 
may be adopted during the life of the house, plus an 
allowance to enable the doors to be swung inwardly, in 
case this construction method is adopted, plus whatever 
width is desired to be maintained fora passage way 
along the outer walls of the round house. There is one 
other special feature in round houses that attention 
should be called to, especially where a slate roof is to be 
used, namely, the necessity of cutting the purlins on the 
outer slope of the roof convex, and the purlins on the 
inner slope of the roof concave, so as to follow the 
conical shape of the roof better, avoiding sharp angles 
at the truss lines, which wou!d cause the roofing mate 
ria! to lie unevenly in-addition to not presenting as good 
anappearance. Where a tarred felt or grave! roof is used, 
the cutting of the purlins throughout is not so essential, 
the ends of the purlins, where they join at the truss 
line, being simply adzed down or shimmed up to make 
the break from one panel to the other less noticeable. 

[To BE CONTINURD.] 


The Structure of Rail Heads. 


At a meeting of the Verein fiir Eisenbahnkunde, held 
at Berlin last October, Dr. Wedding, the well known 
German metallurgist authority, delivered a lecture on 
the structure of rail heads, from which we extract the 
following: 

To begin with, Dr. Wedding referred to some of the 
results of some microscopical examinations of a Belgian 
Goliath rail which be had made a year previous, and 
which showed that not only the interior of the rail head, 
but also the head near its wearing surface, was so loose 
in texture that there seemed tobe a pronounced tendency 
torapid and dangerous wear. These results brought 
about further investigation in the same line, the rails 
for these later examinations being obtained from the 
government roads of Alsace-Lorraine. 

Dr. Wedding's lecture was accompanied by a number 
of illustrations representing photographic reproduction® 
of fractures of test pieces cut from different parts of the 
rails examined, and polished and etched surfaces of rail 
sections, showing the peculiarities of molecular struc- 
ture encountered. These, and the detailed considera 
tions regarding them which Dr. Wedding submitted, we 
do not reproduce. 

The results of the investigations, according to Dr. 
Wedding, show unmistakably, in the first place, that 
looseness of texture of the metal at the wearing surface 
of the rail increases with the size of the head, Porosity 
in the interior, however, is encountered only in rail 
heads of considerable size, and increases so rapidly with 
increase in the size of head that in the case of rails 
weighing from 50 lbs. per yard upward there is found 
practically a cylindrical mass of spongy metal, extending 
longitudinally through the head. In all cases, however, 
he finds the portions of the head near the wearing sur- 
faces more open in texture than those immediately un- 
derneath. 

Dr. Wedding varies the question, whether, after all, it 
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would not be advisable and possible to so modify the | 
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method of rail manufacture as to at least doaway with the 
soft wearing surface, and thus avoid the combined, possi- 
bly disadvantageous, effects of soft interior and soft 
wearing surface. In the universal method of rail rolling, 
the rail head retains a much higher heat than any other 
portion of the rail, the immediate result being a compar- 
atively coarse crystalline structure and blowholes on 
cooling. The upper, wearing surface of the rail, fur- 
ther, is not subjected to any norma} pressure, the rail 
passing through the rolls in a position which is at a 
right angle to that which it has when laid down for 
service. This is the point to which special attention is 
directed, and which accounts for the fact that even in 
the case of small rail heads, in which the interior is 
close grained and compact, the wearing surfaces are 
comparatively spongy in character. Both evils combined 
have also made it questionable whether a very great 
increase in the size of rail heads is not to be discouraged. 
If the present tendency toward large-headed rails is to 
be followed up, then, so Dr. Wedding thinks, the spongy 
nature of the wearing surface of the rail can be avoided 
only by a change in the rolling process—the change to 
be such that the wearing surface of the rail will receive 
pressure as well as the other portions. 

In order to determine whether such pressure on the 
upper surface of the rail head would lead to good re- 
sults, Dr. Wedding examined two very large street 
rails, comparing the results with those obtained from a 
heavy rail turned out at the Seraing works. The speci- 
mens taken from these rails were ground, polished and 
etched and examined through the microscope. In the 
street rails it was found that the blow holes nearly all 
followed the line of the grooves near the surface. In 
the Seraipg rail the blow holes were distributed 
throughout the head, and near the upper surface were 
spherical. In the street rails the blow holes were spher 
ical only in the thick portions of the head, at the sides 
af the grooves, while near the grooves, where the most 
wear in service is concentrated, they were elongated 
and flattened like those in the web. This would seem 
to indicate that all that is necessary to prevent a 
spongy structure of the head, due to comparatively 
large spherical blow 
crystallization on 
to exert a 


holes and the tendency to 
metal, is 
pressure on the top of 
the head during the finishing passes of the rail 
through the rolls. This, Dr. Wedding points out, could 
be secured by adopting an arrangement similar to that 
used by the Phcenix Works (the makers of the street 
rails examined), and which provides, between the hori- 


cooling of the 
strong 


zontal rolls, a third roll, disposed vertically and acting 
directly on the rail head, and Dr. Wedding suggests 
rolling the head with a ridge along its upper or wearing 
surface, which could be rolled down in the finishing 
pass by the vertical roll, making a smooth surface, 

The proper degree of hardness of rails was briefly dis- 
cussed. Dr. Wedding stated that in examining, through 
the microscope a polished section of a rail taken through 
the wearing surface, one could discover a rough and un- 
even edge,caused by small blow holes. In the case of a hard 
rail, the passing wheels break off the little projections, 
hence the desirability of limiting the tensile strength of 
rails to about 69,000 lbs. per square inch. In the case of 
a soft rail, on the other hand, the projections are rolled 
down and flattened out by the wheels, giving rise to a 
scaly formation, which may afterward break off without 
leaving new sharp edges to be again attached. This 
would seem to point not only to the expediency of avoid- 
ing the use of very hard rails, but also tothe desirability 
of securing for the rail as dense as possible a wearing 
surface blow-hole without outcrops. 

Director Bork pointed out that with very hard rails 
there is considerable wear of wheels, and that it will not 
do to correspondingly increase the hardness of wheel 
tires in attempting to counteract this wear, there being 
danger of breakage of such tires in service. 


Refrigeration from Central Stations. 


The use of refrigerating machinery has become so 
wide spread, and the erection of new cold storage ware- 
houses and plants for the manufacture of ice isnow such 
a frequent occurrence that comment is ordinarily un- 
called for, but a comparatively recent application of 
refrigerating principles in St.Louis, Mo., is sufficiently 
novel to deserve more than a passing notice. In this 
case the refrigerant, in the form of liquid anhydrous 
ammonia, is distributed through pipe lines to the con- 
sumers’ cold,boxes without the use of brine. The central 
station contains simply an ammonia refrigerating plant 
on the absorption system, together wiih storage tanks 
of large capacity. In this system there is no heavy 
machinery, but simply a number of stills, condensers, 
storage tanks, circulating pumps and steam boilers. 
Ammonia gas is evaporated from a strong solution by 
steam heat, and the gas is condensed at a pressure of 
about 150 lbs. per square inch. This liquid ammonia is 
admitted in asmal] stream to the refrigerating or ex- 
pansion coils, where it evaporates at a lower pressure, 
the necessary heat of evaporation being derived from the 
surrounding air, brine or water. The ammonia gas thus 
produced is absorbed by weak ammonia liquor, forming 
a strong solution, the heat which is developed being 
taken up by circulating water. The strong liquor passes 
to the still for re-evaporation at high pressure, as already 
stated. This is, briefly, the cycle of operations in any 
absorption machine. 
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In the distributing system, as used by the St. Louis 
Automatic Refrigerating Co.,and in Denver, Colo , there 
are three lines of pipe laid in conduits under the streets. 
The liquid ammonia goes out through the liquid pipe, 
which is but 1-in. pipe for mains about a mile long, 
and the ammonia gas is returned in the vapor pipe of 
larger size. Each cold box contains coils of pipe, which 
form a cross connection between the liquid and vapor 
pipe lines. The liquid is admitted to the cold box ex- 
pansion coils through a small valve, which is regulated 
and controlled by the company, the amount of opening 
depending upon the degree of refrigeration desired. In 
this way it is practicable to maintain a box or cold stor 
age room at any desired temperature, suitable to the 
character of the contents. At each cold box cross con- 
nections to the third or vacuum pipe are put in, by 
means of which a coil can be shut off from the mains, 
connected to the vacuum pipe, and the ammonia gas 
pumped out by pumps at the central station, thus avoid- 
ing any nuisance from gas in case repairs become neces- 
sary or changes are desired. 

The St. Louis system of mains has now been in suc- 
cessful operation for about a year and a half, and no dif- 
ficunlty has been experienced on account of leaks. Prac- 
tically, all large cold boxes along the line of its mains, 
for which ice was originally used, are cooled in this way, 
including those of the Southern and Laclede Hotels and 
Faust’s. It is the intention to erecta new central sta- 
tion, and lay five miles more of pipe during the coming 
summer. Many novel applications have been made, as, 
for example, cooling drinking water for a large retail 
store on its way from the mainsto the faucets; the 
combination in one box of a cold box for meats, etc., a 
cooling box for bottles, and a compartment for making 
for making ice; two cold boxes “‘in series,” where differ- 
ent degrees of cold are required; and the piping of a 
restaurant room with wall coils by which the room is 
kept at a temperature of from 10 to 20 degrees below the 
outside temperature in summer, the same coils being 
used for steam heating in winter. 

The evident flexibility of the system suggests its ap- 
plicability to railroad uses at large terminals and supply 
points for sleeping and dining cars, as the power station 
may be located where it can be most economically oper- 
ated, and the refrigerating boxes, etc., placed where 
they would be most convenient. The commercial prac- 
ticability of such applications will, of course, depend up- 
on the relative cost of coal and ice, the cost of handling 
the latter, and the additional labor required for operat- 
ing the plant, but there are many locations where the 
probable practicability is such as to warrant a careful 
consideration of the matter. 


Baltimore & Ohio Relief Department. 

The third annual report of this institution for the year 
ending Sept. 30, 1891, has just been issued. The depart- 
ment bas been running, under one form or another, 
for ll years. The receipts during the year, in the shape 
of contributions from members, were $373,487; the bal- 
ance on hand at the beginning of the year was $289,395, 
which with other receipts made a total of $678,016. The 
disbursements were $405,579, including $4,359 ‘‘contribu- 
tions refunded.” Unsettled liabilities at the end of the 
year amounted to about $97,736 and the balance on hand 
was $184,446. No comparison is made with previous 
years and there is no explanation of the large decrease 
in the balance on hand. 

The number of members is 22,313, and the total dis- 
bursements of the association for the 11 years of its ex- 
istence have been over $3,000,000. The chairman reports 
that when new lines are incorporated into the Baltimore 
& Ohio system the employés gladly avail themselves of 
the privilege of becoming members. 

The pension department now has 18 names on its list 
and the paymeots during the fiscal year were $27,804. 
The total payments to pensioners since the beginning of 
the plan, Oct. 1, 1884, have been $146,749. This is all paid 
by the railroad company outright, we believe. The 
savings bank feature has deposits of nearly $600,000, and 
outstanding loans of over $400,000, Depositors have re- 
ceived 5 per cent. on theirmoney. The department has 
erected 21 houses at Brunswick, the new division ter- 
minus west of Baltimore, to be sold to employés. 


Blank for Record of Casualties. 


The proper classification of casualties to persons is a 
difficult matter on a railroad, for the reason that a com- 
plete classification is cumbersome, and to a large extent 
useless, while one that is too brief offers a constant 
temptation to chan,ze. Besides this, injuries are often 
hard to classify, from the nature of the case, and the 
men reporting them have individual views which con- 
stantly interfere with the statistician’s work. The best 
classification we have seen is that used on the Pennsyl- 
vania lines west of Pittsburgh (and adopted by some 
other roads), and we give below a description of it, the 
blank itself being too large for a fac-simile reproduction. 
Officers interested and who can suggest improvements 
on this form should eriticise it freely, and thus aid in 
the evolution of a perfect system. 

This blank {s 2 in, wide, and can be conveniently 
made with 90, 40 or more horizontal lines. The left side 
has a coluggn for the number of each item, then there is 
one for date, name and locality; and then follow 70 nar- 
row columns, headed as indicated below by small italic 
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letters. These heads are grouped as shown by the italic 
words, and these groups are gathered under the general 
heads shown in small capitals. 

A.—PASSENGERS. 

1. Where, etc.—a. On passenger trains. b. On freight 
trains. cc. On station grounds, etc. d. Postal and 
expressmen. 

2. Cause.—a. Collisions. 6. Getting on and off mov- 
ing trains. c. Getting on and off trains after stop 
made. d. Defective and unlit stations and platforms. 
¢. Miscellaneous. 

3. Result.—a. Death. b. Loss of limb. c¢. Loss of 
finger or toe. d. Spinalinjury. ¢. Fracture or dislo- 
cation. f. Sprain. g. Cuts and bruises. A. Miscel- 
laneous. 

B.—TRAVELERS ON HIGHWAY. 

1. Where.—a. In vehicles. b. On foot. 

2. Cause.—a. Struck on crossing. 6. Teams fright- 
ened. c. Defective crossing. d. Miscellaneous. 

3. Result.—a. Death. 6. Lossoflimb. c. Loss of 
finger or toe. d. Spinal injury. e. Fracture or dislo- 
cation. f. Sprain. g. Cuts and bruises. A. Miscel- 
laneous. 

C.—EMPLOYEs. 

1. Employment.—a. Conductors. 6. Enginemen. c. 
Firemen. d. Brakemen. e¢. Mechanics. /. Warehouse 
men. g. Laborers. h. Miscellaneous. 

2. Cause.—a. Coupling. 6. Collisions. c. Getting on 
and off trains. d. Caught in frogs and switches. ¢. Use 
of toolsand machinery. /f. Fell from cars. g. Defective 
tools and appliances. A. Miscellaneous. 

3. Result.—a. Death. 6. Loss of limb. c. Loss of 
finger or toe. d. Spinal injury. ¢. Fracture or disloca- 
tion. f. Sprain. g. Cuts and bruises. A. Miscellaneous. 

4. Member of relief association; yes or no. 

D.—TRESPASSERS. 

1. Where.—a. On track. 6b. Ono train. c. Miscellane- 
ous. 

2. Result.—a. 
finger or toe. 


Death. 6. Loss of limbs. c. Loss of 


e. Fracture or disloca- 


Solar Printing Frame. 


The cut shows a solar printing frame made by the 
Philadelphia Engineering Works, Limited, of Philadel- 
phia, Pa. 


The articulated arms carrying the frames ars so de- 
signed that they may be pushed out of a window, and 
made to assume any angle. The sash of the window 
may be lowered to the top of the main arm when the 
frame is outside and a lid hinged to the window sill 
thrown up to shut out cold. When the frame is 
within the room the window may be lowered entirely. 
The room is not obstructed with tracks and a large 
frame lying in a horizontal position, as this design may 
be folded up and placed in a nearly vertical position 
against the wall. 

In order to secure a good blue or other print it is im- 
portant to have the frame as nearly at right angles to 
the sun's rays asis possible. Under these conditions a 
print can be made in considerably less time, and come 
out clearer and more distinct. The construction of this 
frame will permit it to be adjusted at right angles to the 
rays of the sun at any time of day. 

The bed frame is made of white pine and covered with 
a layer of thick felting. The glass cover is hinged to the 
bed frame on the long edge and secured by means of two 
oak bars, provided with elliptic springs. With this ar- 
rangement the glass may be brought to bear with a 
light or heavy pressure on the bed. When desired, the 
bed frame is provided with a double thick plate glass 
and covered with thick felting. This gives an absolutely 
Jevel surface, and prevents crimping of the paper. To 
the bottom of the bed frame is secured a universal bear- 
ing provided with a cramping lever. This bearing is 
mounted upon the end of a jointed lever or arm, which 
may be supported upon a pivotal column or a strong 
bracket, firmly secured to the window casing. 


The Madison Street Bridge, Chicago. 
-[WITH AN INSET. ] 

| From the fact that the traffic has increased so mate 
rially during the last few years between the north and 

| west sides, and the south side of Chicago it has become 

| necessary to meet these demands by enlarging the drive. 

| ways and foot walks of the _~ across the river. 
The main wholesale and retailas well as office portion 
of the city being situated at the north end of the south | 
side, necessitates a large passenger travel on the bridges 

' for two or three hours, morning and evening, and not- 
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withstanding that there are three tunnels under the 
control of the cable roads (the third partially eompleted), 
a short opening of the draw during a rush hour will 
produce a blockade of considerable length. 

The system by which the draw spans are swung bas 
been reduced to a science. All bridges are connected by 
telephone to a central office from which the movements 
of vessels along the river are regulated, and the time for 
moving boatsis restricted as much as possible to certain 
hours of the day. Vessel captains knowing this, make 
their plans accordingly, and when the hour arrives 
(about 6:30 p. m.) all out bound boats calculate to be 
ready, anda long procession begins, following each 
other as closely as possible, and as each bridge tender is 
in communication with the superintendent, and all can 
work asa unit, the saving in time to the public and 
shipping is very great. Street bridges are sufficiently 
high above water to enable tugs and iow crafts to pass 
under, the former by lowering their stacks. 

Until recently the river spans have been swung 
from a pier in the centre of the stream, but of late the 
plan in several instances has been to locate the main 
pier on one bank of the river, and build the bridge of 
sufficient length to reach across to the opposite dock 
line, thus giving a single broad channel! instead of two 
narrow ones. This wider passage is ample for two 
moving boats, and at the same time lessens the liabilty 
of interference by shipping with the bridge fenders, and 
as in several cases the ground on one side of the river is 
occupied by railroad tracks, the fact of the superstruc- 
ture swinging over the cars does not in any way injure 
the property for its present uses. 

The city bas erected a four driveway draw span 
in the centre of the river at Madison street, a new feature 
of which is the fact that there are but two main trusses, 
there having been three beretofore, the centre one be- 
tween the two car tracks. The span is 197 ft. and the 
width between centres of the trusses 37 ft., outside of 
which are seven-foot sidewalks, laid with }!¢-in. Georgia 
pine on two courses of well tarred roofing felt, which 
covers a course of 2-in. surfaced common pine over 4 in- 
x 14in. pine joist stringers. The tracks for the car lines 
are laid with girder rails, the entire drivewavs being 
paved with cedar blocks, and having the sides shod 
with ,,-in. plates and 3-in. angles. 

It is thought best to lay the tracks with a grooved 
girder rail wherever asphaltum pavements are used in- 
stead of the tram-topped rail as here shown, as it pre- 
vents broad truck wagons from getting one wheel on a 
This 
adoption of a grooved top-girder rail has been advocated 
by many for general use along the streets, as it would 
prevent teams using the track as runways ahead of tram- 
cars, and thus causing unnecessary delay to the travel- 
ing public, and would also lessen the danger to wagons 
of having their wheels wrenched off when trying to get 
out of the track, as frequently happens. 

The design of the birdge represents the best recent 
practice in its general features. The turntable is “ rim 
bearing,” being supported on twelve points in its pe- 
ripbery. See Figs. 1 and 2. 

The main trusses are each supported over the turn- 
table on two points, resting on two transverse girders, 
which in turn rest on four sets of bolsters, each set 
having three points of support on the turntable rim, the 
points of support on each set of bolsters being so placed 
as to divide the weight, presumably equally, among the 
twelve points on the rim. The bolsters are made with 
curved top chords. 


rail and wearing a rut in the psvement opposite. 


A saving of about three feet in height has been accom- 
plished by setting the main girder down over the sec- 
ondary girder, having the top flange of the former and 
the bottom flange of the latter intact and cutting half- 
way intothe plates of each, fastening them securely 
together and getting sufficient strength by the use of 
the angles and plates, well rivetedon. This reduction 
of the distance between the bridge floor and the top of 
the stone pier is an important point as it permits of less 
vibration inthe superstructure when being operated. 
All struts and top and bottom chords are riveted togeth 
er and the tension rods have pin connections, the pins 
as well as the bridge being of steel (with the exception 
of the ornamental work). All bars, the top and bottom 
laterals and sway rods are clamped with V bolts and 
plate, with a separator slipped over the bolt. Open 
turn buckles of the Cleveland pattern are used through 
out. 
part. No countersunk rivets are used whatever. 

There are two steam 


A system of intermediate sway bracing is used in 


gear shafts extending down 
through the lattice work and between the two sides of 
the lower chords at the ends of the lateral diameter of 
the turntable, where they connect by a system of gear 
ing with the pinions which work on the outside rack. 
These pinions and mitres are of aluminum bronze. The 
hand gear shafts extend down on the horizontal diam 
ter. (See fig. 3 for details.) 

The bridge wheels of the turntable are lubricated by 
screwing an oil cup into the outside end of the short 2- 
in. axle and cutting a balf round groove spirally along 
the surface of the shaft, inward, with a small drilled 
hole at the end, fig. 4.. Should this become obstructed 
the inside jam nut may be taken off and a wire run 
through this groove. 

The locking device at the ends of the bridge are an 
improvement over that generally in use. The latch is 
kept out by counterweights and hes a heavy double 
freight car spring on either side, so that when it drops 
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into the pocket the shock due to the swinging bridge is 
taken by the spring and the two equalizing bring the 
bridge to a central position. For details of this see 
plans and elevations as shown in fig. 5. 


The floor of the engine-room house is suspended mid- 


way between the pavement and the top chords on 
girders riveted to the main posts. The floor is of 1'4-1n. 
matched maple, laid on concrete, with corrugated iron 
below, and the house itself has a covering of iron. The 
machinery above deck consists of a 4!¢-in,. « 2%-in. » 
t-in. duplex pump, supplying two 32-in. boilers, driving 
a small duplex vertical engine 8 in. « 12 in. (without 
governor) and connected to the shafting by 26-in. maple 
faced friction clutchers. 

The weight of the bridge is about 375 tons, with turn 
table, aud the cost $52,500, the design being by A. G, 
Riter, of the City Engineer's office. 

fhe centre pier is of masoary on a bed of piling driven 
close together and cut off 14 ft. below the city datum 
‘which is about the water level). These piles are from 
25 to 80 ft. in length, and give a substantial foundation. 
On top of these is laid a 12-in. course of oak, then a 12-in. 
course of pine laid at right angles, on which is 12 ft. of 
concrete, then a shell (or ring) of Bedford stone filled in 
with concrete up to the capstones, on which the metal 
is set. This work has to be carefully done, allowing 
chance for proper “setting,” and in consequence the 
work so far has taken considerable time. 

rhere was erected a temporary footbridge across 
the river, just above the new structure, to avoid incon- 
veniencing the public as much as possible, which con 
sist of a stationary walk to the centre of the river with 
a draw built up on a flat scow or sandboat. A long 
plank projected from one end of this flatboat, and was 
pivoted to a pin at the farther end about which the draw 
swung. The draw was opened and closed by a band winch 
working on a chain which extended between two groups 
of piles driven close to the abutment, and also in mid 
stream above the pivot. The chain was Jong enough 
when opening the draw by pulling on the outer chain to 
the centre piling to permit the other end to drop to the 
hottom of the river, allowing boats to pass over it with- 


ont interference. Although this is undoubtedly a very | 


crude method of handling the traffic, still it has proved 
very efficient in this case and has been of comparatively 
small expense both in construction and operation. 


The Strength of Car Couplers of the Master Car 
Builders’ Type. 


CONTINUED FROM PAGE 172, MAKCH 4. 

In Tables IIL. and IV: are given the results of drop 
tests, in which the weight of 1,640 Ibs. struck the knuckle 
in the manner indicated in the cut below. [ron axles, 
in. in diameter at the centre, must stand three blows at 10 
ft. and two at 15 ft. from a weight of 1,640 lbs., with sup- 
ports 3 ft. apart from centre to centre. 

TABLY TESTS OF MALLEABLE COUPLERS WITH 
WROUGHT- IRON KNUCKLES. 


Date. Type, REMARKS, 


Ing. 1. A; Three blows, 10’—One ai 15 bent barrel 144” oui of 
| line, lower lug of knuckle eracked. 
Three blows, 10’—Lower lug of coupler cracked 
through pin- hole 
1891, 3. A! Three blows, 10’, five blows, 15—Arm broken by 
| weight glancing from kuuckle. 
ia91' 4. A) Three blows, 10’, one at 15—Lower lug of knuckle 
| eracked. 
5. A; Three blows, 10’, one at 15—Upper knuckle lug 
cracked. 
1891 6. A! Two blows, 10’, upper knuckle lug cracked. 
1891 7. A; Three blows, 15’, cracked couper arm, knuckle 
' opening reduced from ,, to stem broken 
' and back cracked. 
1891 8 A} Weight striking arm only; two blows W arm 
broken off. 
1891 9. B, Three blows, 10’, both luge and most of back 
' broken. 
1891 10. C. One blow, 10’, broke tongue of steel knuckle. 
1891 Ll. EF! Two blows, 10’, cracked steel knuckle; third blow 
10 ft. and one at 15” broke knuckle. 


1891 


wh 1640* These drop tests show a 
wide variation inthestrength 
of the different type of coup- 
lers, one kind breaking 
under the first blow from 10 
ft., while others endure the 
full test for iron axles 
4 in. diameter. The fract- 
ures show also not only the 
weak points in the design, 
but the poor quality of the 
materia! in both malleable 
iron and cast steel couplers. 
The steel bars were evi- 
dently made of a grade of 
steel not suitable for the pur- 
pose, and the castings had 
not been properly annealed. 
Tensile test pieces made 
from the same cast as Coup- 
ler L had a strength of only 
£2,000 and 49,000 Ibs. per 
square inch and elongation 
only 1 and 2 per cent, in 8 
ins. 


A test of a specimen from 
a another coupler shows that 

the material is much better 
adapted to the requirements. 
It is as follows: 


| 


Tron Blovk.weight at leass 500 Ibs. 


Not Annealed. Annealed. 
.000 Ibs. 43,800 Ibs. 
Breaking Strain........... .. 64,000 Ibs. 64,000 Ibs. 
EKlongation . 8.25 (in 4°’) 13,5 
Reduction of Area.. 21.3% 


* Extracts from a paper read by Mr. Wm. Forsyth, Mechant- 


eal Engineer, C., B. & Q., before the Western Railway Cinb, | 


Febrvary meeting, 


I have already said enough to show that the M. C. B. 
coupler as now made ts a weak one, both in design and 
material. and as we cannot change the shape toa strong 
form without interfering with the standard lines and 
destroyinginterchangeability, the only thing that can be 
done is to make the bar and knuckle of the strongest 
material possible. The form also requires the coupler 
to be cast, so the only choice lies between malleable tron 
and cast steel. 

TABLE IV.—DROP TESTS OF STEEL COUPLERS WITH STEE! 
KNUCKLES. 


Date. Type 


1892 12. F One blow 10 ft., broke bar back of knuckle. 

1892 13. I Two blows, 10 ft., broke knuckle at pivot pin-hole. 

i892: 14. D Three blows; 10 ft.. two blows, 16 ft.. broke in 
tongue of knuckle just above pin-hole, 


Matlleable Tron.—The report on the use of malleable 
iron in car construction read at the last M. C. B. con 
vention takes up the question as to whether nialleable 
iron is the best material for M, C. B. couplers, and gives 
a table showing the strength of thick and thin malle- 
able cast iron specimens: 

TENSILE TKSTS OF MALLEABLK CASTINGS FROM THE NATION Al 
MALLEABLE CASTINGS ©O., CHICAGO. 
C., B. & R. R., Aurora, TIL, May 20, 2891. 


se 
y Tensile Elastic 
strength, limit. 
=. {| Per Per 
== Actual aq. Actual sq 
< | im. 


in. 
| 


13,200 4 8,000 21,100 

593: 20,000] 2 9,000 15,200 

765 25.10 2 13,000: 17,000 

979 31.400 19,000: 19,400 
1.56 32,100 1k 24.000 15.400 
1.355 45,500 lbw 26,000 19,200 
1.08 33.006 30,600 1 19,000 17,600 
1.664, 45,600 27,400 1 
2.341, 66,000 28,200 


The figures show a strength of 25,000 to 35,000 Ibs. per 
sq. in. and an elongation of 1 to 2 percent. in 4 in. 

Quite recently the National Malleable Casting Com 
pany have made an investigation of the strength of 
malleable iron castings. I give in Table V. the report of 
the tests: 

ABLE REPORT ON THE TENSILE ®8TRENGTH OF MALLEABL } 
IRON, SCBMITYED BY D. L. BARNES, JAN. 30, 1892. 


= Remarks. 

12.70 247. .6669. 2 32.163 Edge dressed off. 

22 09 2°2 $1.5z8 Edge dressed off. 

13.04 263 .709 28.840 33,524 Sample not prepared. 

3 04 368 1.1187, 32,000 28,600 Sample not prepared. 

2.64 375.9900 28100 28.383 Edge dressed off. 

62.6 511. 1.3499 34.400 25.566 Edge dressed off. 

7:2 555 1.4985 33,930 22.642 Sample dressed all sides. 
3.05 639 1.9280 90) 28,683 Sample not prepared. 
2.64 3.7212' 45.720 2 Edge dreased off. 

2.65 2.140 2 Kdge dressed off. 

2. 66 4.620 25,216 Flaw (air hole) br’kein w 
2.70 610 21,553 Sarmpie dressed all sides. 

92.68 1,850 23,159 Sample dressed all sides 
2.69 77,500 28,219 Edge dressed off 
2.72 1.030 2.8016 73,550 25,895 Edge dressed oif 

+ 2.68 248. .6646 20,730 31,191 Edge dressed off. 

3.00 562.1.6860' 43,750 5,919 Kdge not dressed 
313.00 30,000 not dressed 
32 2.60 43,800 dressed off 
33 2.68 45.840 25,919 Sample dressed all sides. 
8 3.00 15,450 29,190 Sample not prepared. 
25'3.00 21,770 29.026 Sample not prepared. 
30 3.00 375.1125; 31.400 27,911: Sample not prepared, 
45 2.63 370, .9731) 28,200) 28,982 


Average of 8 test pieces not prepared for test, : 
Average of 12 test pieces dressed off edges, 7 
Average of 5 test pieces dressed on all sides. 25,560 Ibs. 


I took the elongation of Nos. 7, 11 and 18, and found that in 2 
and 4 in, the elongation was in. This distance was caused 
by the imperfect fit of broken pieces. This showed there was 


no elongation in the iron, so I did not make further tests in 
this direction. The iron, as you will see in returned samples 
is not perfect, the internal structure not. being homogeneous 
owing to some fault in the process. 


These bars, especially prepared for tests and repre 
senting doubtless the best that can be done in malleable 
castings, show as an average of 25 specimens a tensile 
strength less than 28,000 lbs,, and practically no elonga 
tion. Measured by such figures, we must conclude that 
malleable iron does not possess sufficient strength and 
ductility to make it the best material for the severe serv- 
ice of the M. C. B. coupler. 

Steel Castings.—Steel castings, when properly made, 
possess a strength greater than wrought iron and a duc 
tility nearly equal to it. The irregular character of 
many steel casting made heretofore has given it a bad 
reputation, but the sound part of a steel casting is so 
superior in strength and ductility to any other kind of 
casting that the best efforts of our metallurgists have 
been directed to the problem of the production of sound 
steel castings, and as a result the quality of the latter is 
gradually improving. I believe that finally the process 
will be so improved, molds and foundry manipulations 
so well understood and the workmen so skillfully * 
educated that absolute reliance can be placed on the 
product, 

The tensile resistance of the couplers tested did not 
show the superior strength to be expected from this 
material, but when properly made I believe there is a 
better prospect of getting strung couplers, made of a 
material which in repeated tests has shown a strength 
of 60,000 to 70,000 Ibs., and an elongation of 15 per cent. 
to 20 per cent. in 8 in., than from one which will not 
average over 30,000 lbs. with practically no elongation. 
In Table VI. are given the results of official tests of steel 
castings made by the United States Government. 

In making a specification for testing M. C. B: couplers 
I should place the figures for tensile strength of the 
material about as high as any bar has been found to en- 
dure, for I think the competition among coupler makers 
will soon result in the production of a stfonger bar than 
they are now making, if the stronger bar is demanded 
by the railroad companies. I would require them to 
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endure a pulling load of 125.000 lbs., and in time this 
could probably be raiser to 150,000 }bs. For the drop 
test | would require the same kind and number of 
blows asare given M. C. B. 40,000 1b. tron axles, two 
couplers out of each 200to be tested in the tensile ma 
chine and the one remaining unbroken to be tested under 
the drop. 


rABLE VI.—U. 8. GOVERNMENT TESTS OF STEEL CASTINGS 


rensile Elastic 
strength per | limit per Eiongation. — ston 
of area, 
aq. iuch. sq. inch. 
71,200 36,000 15 <8" Section. 
4,000 36.400 
71,000 37,500 272<2 
73.000 38.000 
79,000 36,5 0 1548” 
77,500 38,500 
65,000 38.000 9542 
638,000 
67.000 36, 2<8 
70,000 37,500 1868 


—— — 
Proposed Specifications for S'rength of M.C. B. Coup 
lers, 


Two sample couplers, selected from each lot of 200, 
when tested tor tensile resistance must not break under 
a load of 125,000 Ibs. 

The coupler remaining sound must endure a drop test 
of 1,640 lbs.—three blows falling 10 ft. and two blows 
falling 15 ft.. the die striking the knuckle as shown in 
fig. *2; the tail of bar to rest on a solid block of iron 
weighing not less than 500 Ibs. 

4 test bar, made from the same cast as the coupler. 
or cut from a coupler, must have a tensile strength 
60,000 to 70,000 Ibs., and an elongation of 15 to 20 per 
cent. in 4 in. or 10 to 15 per cent. in & in 

Concliisions.—The breakage of M. C. B. couplers can 
be largely reduced: 

Ist. By protecting them with buffers. 

2d. By making them of cast steel. 

3d. By purchasing, subject to inspection, by the tests 
proposed, 


Foreign Railroad Notes. 


Mr. O. W. Petri, engineer attaché of the German Em 
bassy in Washington, has contributed to the German 
Organ of Railroad Progress anessay on the increase 
in car capacity and train-loads and their influence on the 
working expenses of American railroads. Mr. Petri 
goes into considerable detail, gives statistics of the re- 
ported rates received and cost of transportation per ton 
per mile for a series of years on some of our railroads, 
showing how great the decrease has been, and also of 
average car-load and train-load, etc., on a number of 
different railroads, whose average train-loads vary from 
92 tons on the Richmond & Danville to 285 on the Penn- 
sylvania Railroad, showing that they bave a pretty close 
relation to the density of the freight traffic. He illus- 
trates his study of statistics by diagrams which show 
very clearlv the expenses per ton-mile under four heads 
for each railroad considered, and how the expenses for 
“conducting transportation” particularly decrease with 
the increase of the train loads, though the decrease is 
very moderate when once a train-load of as much as 200 
tons has been reached. The article discusses the influ 
ence of increased car capacity on train resistance, as 
affected by the reduced proportion of dead weight, by 
the difference in journal friction, by side winds and by 
curve resistances; the effect on maintenance of car 
expenses, on station and accounting expenses and on 
switching. He also investigates the disadvantages of 
large cars, as the greater difficulty of switching cars 
witbout a locomotive, changes required in turn- ablesand 
and other station appliances, and the effect of heavier 
load per wheel on superstructure 


Mr. Petri also contributes to the Archir fur Eisen 
bahnwesen an article, *‘ Passenger Trains with Num- 
bered Seats on American Railroads,”-——that is, trains of 
drawing-room and sleeping cars. He adduces some sta- 
tistics concerning the proportion of seats occupied in 
such cars which are not generally known, and he is in 
clined to favor the introduction of such cars on many 
German lines, where they might take the place of the 
unprofitable first-class cars; or the latter might be 
transformed into what we call drawing-room cars. He 
thinks the numbering of the places is essential to their 
success. 


The estimates of the Prussian State Railroads for the 
year ending with March, 1893, provide for the entry into 
the service during that year of no less than 7,704 regular 
permanently appointed employés, although it contem- 
plates the addition of only 155 miles of railroad mean 
while. This is said to be largely because the number is 
calculated for the times of greatest activity of traffic, 
while heretofore it has been made for the season when 
traffic is lightest. But it is also intended to increase 
the force at stations, and make the supervision more 
minute, so as to promote safety and expedition. It is 
probable that this increase of the regular staff will per 
mit a reduction of the force engaged by the day, which 
is a very large part of the whole, which can be dis- 
charged when not needed, while the regular force is 
substantially engaged for life. Only 14 of the places to 
be filled are what would be called “ officers” here; but 
there are provided in the list 56 station-masters, 756 
‘station foremen and assistants,” 65 shipping and re- 
ceiving clerks, 718 locomotive engineers, 230 conductors, 
777 firemen, etc. All this indicates that the employés 
are not to be so hard pre-sed as formerly. 


In Austria a general order of the Ministry of Commerce 
required that all rebates and drawbacks allowed shippers 
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journal, This order was issued in March, 1879, but in the 


jure the Austrian lines competing with foreign railroads. 
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by the railroads should be published in the official railroad 


following December a supplementary order authorized 
the appropriate bureau of the Ministry to allow secret 
rebates in cases where the publication of them might in- 


These secret rebates were strongly objected to by the 
German railroads, and by the recent treaty of cominerce 
it has been agreed to put an end to them, 


Last July the French railroad companies complained 
to the Minister of Public Works of the extraordinary 
amount of traveling by the inspecting officers of the 
ministry, who travel on free passes. An investigation 
was made, when it appeared that besides the passes 
issued by the ministry, a number of others, of similar 
form, were in circulation. The counterfeit passes were 
sold by thie counterfeiter for from $100 to $180 to people | 
who had frequent occasion to travel. A former employé 
inthe ministry, who had had the counterfeit passes made» 
was arrested, and also several persons who had bought 
and used them. They are to be tried by a criminal court. 


On the chief Turkish railroad, 308:miles long, in 1890, | 
2,319,954 passengers were carried and only 377,072 tons of 
freight. The average haul of the latter was 134 miles, 
making an average movement for the year of 98,340 tons | 
per mile of road, equal to 135 tons each way daily. 

The Prussian Ministry of Public Works has directed | 
that some lectures on the applications of electricity to 
railroads be added to the special courses of lectures on | 
railroad matters given in various universities, etc., for | 
the instruction of the higher railroad officers. | 


The estimates for the expenditures of the Prussian 
state railroads for the coming year (beginning March 1,) 
include appropriations for 404 new locomotives and 3.993 
freight cars, and the average estimated 
cost is $10,241 per locomotive,and $763 per car. These cars 
doubtless will have the newly adopted capacity of 12%, 
kilometric tons, or 27,500 lbs In proportion to capacity. 
therefore, they are very much more costly than our 


baggage and 


freight cars. 


The Canda Draft Gear. 


Figs. lto 6 show in detail the drawbar stop of the 
Canda draft gear and figs. 7 and 8 show how this gear is 
arranged and applied to the Canda cattle cars. The 
drawbar stops are made of malleable iron ip four main | 
parts with two malleable iron followers. The sides or | 
stops interlock with the top and bottom plates, forming | 
substantially a solid spring case, secured to the sills 
by lateral bolts as shown and in such a manner that | 
the bottom can be removed and the coupler with end 
end and draft spring can be dropped down without re 
moving the sides or top and without detaching the gear | 
from the sills. This is an important advantage and one | 
that will be appreciated by those who make repairs, ot 
the device bas been designed with the intention of in 
creasing the durability and strength and reducing the | 


repairs to a minimum To this end malleable 
iron is used and the weights of all parts are as) 
«mall as possible consistent with the necessary | 


resistance to shocks and blows, Tests of this gear show | 
that it can be knocked from under a car and the sills! 
splintered without injury to the gear. The sides and | 
top are interlocked so that both sides receive the blows 

regardless of the position of the draft spring when closed | 
up. That is if the draft spring is longer on one side | 
than the other the blows are not all taken by one side 

stop, but by both equally. Altogether, this is one of the | 
hest draft gears for wooden car sills that has been 

brought out for some time; this is, of course, taking into | 
consideration its advantages of compactness, ultimate 

strength, lightness and facility of repairs. 


North Carolina Railroad Commissioners’ Report. 

The annual report of the North Carolina Railroad Com- 
mission has just been completed. The length of road in 
the state is 3,482 miles, and the taxable property of the 
companies is assessed at $18,423,298, an increase of six | 
millions over the previous year. The capital stock and 
debt apportioned to North Carolina is 75 millions, and 
the gross earnipgs in the state fer the year ending June 
30 were $8,651,625. 

rhe Commissioners made a careful investigation of the 
disaster at Bostian’s bridge (Statesville), Aug. 27, but the 
law does not say what furtber action the board shall 
‘asthe responsibility for the accident is to 
be judically determined ” no opinion is expressed in the 
report, 


take, and 


TECHNICAL. 


The Mesaba Iron Range. 


Ever since the discovery of iron on the Vermillion range 
in Northern Minnesota, cruisers and mineral exoerts 
have scoured the northern part of that state in search of 
other bodies of ore. In order to develop the Vermillion 
range and to market the ore from it, the Duluth & Iron 
Range Railroad was built, and the Minnesota Iron Co. 
obtained control of a large portion of the mines and 
mineral lands on that range; the same company practi - 
cally controls the railroad. Tron was discovered on the 
Mesaba (Giants) range in 1800, when a survey was being 
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made for a projected railroad to extend from Duluth 
into Manitoba. The engineers, in running this line, 
came upon the track of a storm which had uprooted a 
large number of trees, and iron ore was discovered in 
the openings thus made in the soil. The capitalists who 
were behind the road then explored the country sur 
rounding these discoveries, and obtained control of many 
thousands of acres of land. They have since that time 
sunk a large number of test pits, and several of the 


mines, the Biwabik, Mountain, Iron, Kenawba, Cin 


DRAFT GEAR. 
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the following analysis of samples, taken from pits on 
the eastern end of the range, show the high grade of the 


No. 1 No. 3. 
Lron she 60.76 64.75 
| Manganese.... Al 67 
Silica - 10.86 6.08 
Phosphorus O16 ms 
Aluminum 1.35 2 
*Lime 
tSulpbur 
*Titanium 
Oxygen and volatile matter 26 26.8 27.74 


cinnati and others, are already in shape to ship ore. | 


Of course, the excitement spread, and as soon as it was | 


known that iron bad been found there was the usual 
scramble to get the land. This excitement is fast reach- 


| ing a fever heat, and mining companies are being organ 


ized by the dozens. In order to market this ore a con 
siderable amount of railroad building is necessary. Con 
tracts for constructing the line of the Duluth, Mesaba 
& Northern have been let and the work is already well 
under way. The Duluth & Iron Range is likely to build 
a branch to the east end of the range, and the Duluth & 
Winnipes vill build one or more branches to tap the 
west end. 
Lake Falls & Northern is securing a right of way for an 
independent line, 100 miles in length, from Duluth to the 
Mesaba range. It is quite probable that three roads will 
reach the new field, and possibly four. 

Nearly all of the ore disclosed so far is bematite and 


It is now announced that the Duluth, Red | 


* Trace t Absent 
It is probable that these discoveries and developments 
will result in the establishment of extensive manufac 
tories of iron and steel at the head of Lake Superior. 
There has been received by the State Treasurer the 
following revenue from the mineral lands on the Mes 
aba range, and for filing articles of incorporation of 
iron mining companies. Mineral leases, 40 acres each, 
cost $25, and a royalty of 25 cents for each ton of ore 
| shipped and run for 20 years. Contracts, limit 50 years, 
cost $100 per year. 
year ending July 31, 1891, were $9,975, and from July 31 
| to and including March 7, 1802, $12,150; for filing charters 
of iron mining companies, year ending July 31, 1801, 
| $1,450, and from July 31 to March 7, $56,125. A com 
parison of these figures affords some idea of the interest 
| taken in this new iron field, 
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EDITORIAL ANNOUNCEMENTS. 


Contributions.—Subscribers and others will materially 
assist us in making our news accurate and complete if 
they will send us early information of events which take 
place under their observation, such as changes in rail- 
road officers, erganizations and changes of companies 
in their management, particulars as to the business of 
the letting, progress and completion of contracts for new 
works or important improvements of old ones, experi- 
ments in the construction of roads and machinery and 
ratilreads, and suggestions as to its improvement. Dis- 
cussions of subjects pertaining to ALL DEPARTMENTS of 
railroad business by men practically acquainted with 
them are especially desired. Officers will oblige us by 
forwarding earty copies of notices of meetings, elections, 
appointments, and especially annual reports, some notice 
of all of which will be published. 


Advertisements.— We wish it distinctly wnderstood that 
we will entertain no proposition to publish anything in 
his journal for pay, EXCEPT IN THE ADVERTISING COL- 
UMNS. We give in our editorial columns OUR OWN opin 
tons, and those only, and in our news columns present 
only such matter as we consider interesting, and twm- 
portant to our readers. Those who wish to recommend 
their inventions, machinery, supplies, financial schemes 
etc., to our readers can do so fully in our advertising col 
umns, but it is useless toask us to recommend them edi- 
torially, either for money or in considerationof advertis- 
ing patronace. 


The grain receipts at the four Atlantic ports, Boston, 
New York, Philadelphia and Baltimore, during the 
calendar year have been, in millions of bushels: 


1885 1886. 1888, 1889, 1890. 1891. 
217.0 227.0 182.9 203.7 234.5 263.7 


Only half of the last year was good, the first half 
having been unusually unfavorable, on account of the 
light crops of 1890. Yet the total receipts last year 
were 12} per cent. greater than in 1890, 30 per cent. 
greater than in 1889, 44 per cent, greater than in 188%. 

The proportion as well as the quantity arriving in 
New York last year was unusually large, being nearly 
60 per cent. of the receipts of the four ports, against 52 
per cent. the year before. This, however, is to some 
extent the result of the larger exports, for Philadel- 
phia and Boston receive chiefly for home consumption, 
which varies little with the crops. However, Balti- 
more also received about 9 per cent. /ess grain last year 
than the year before, and Philadelphia 17 per cent. 
less, while Boston gained 7 per cent. and New York 
29 percent. Or, putting it into quantities, New York 
gained 354 million bushels and Boston 24, while Phila- 
delphia lost 54 and Baltimore 33. There was no such 
revolution in the course of the grain trade as 
might be supposed to cause this. The increase 
in the grain traftic was very largely due to a great in- 
crease in the production of spring wheat, which is al- 
ways marketed chiefly at the northern ports. The 
southern ports have an opportunity to take their re- 
venge m the corn crop now coming forward, which 
comes largely from a territory closely connected with 
those ports. Indeed they evidently are taking it. for 
while for the whole year 1891 Baltimore received 38 
million bushels /ess than in 1890, in the single month 
of January this year it received 4{ millions more than 
last year, and Philadelphia also milhons more, and 
together more than four times as much as last year, 
New York gaining 132 per cent., and a less quantity 
than the other two ports. The aggregate January re- 
ceipts of the four ports were nearly three times as great 
as last year, and one-fourth more than in 1890, after a 
corn crop larger even than that of last year. Othe 
signs of the movement of the corn crop, which usually 
attains its maximum after navigation opens, in May 
and June, are seen in the great increase in earnings 
of great corn carriers like the Chicago, Burlington & 
Quincey, the Rock Island and the Atchison, which 
very likely will be still more notable in some later 
months. 


The total grain receipts of New York for the last 
seven calendar years have been, in millions of bushels: 


1885. 1886. 1887. 1888, 1889, 1890, 1891. 
126.6 130.9 127,5 105,1 112.6 122.0 157.9 


The gain last year over 1890 was thus 29 per cent., and 
over 1889 no less than 40 per cent. While the total 
jnoomeover 1590 was thus nearly 36 million bushels | 
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the increase in the quantity received by canal was only 
14 millions, canal receipts having been, in millions of 
bushels : 


1885 1886 1887 1888 1889 1890. 1891 
31.0 45.5 37.4 34.0 34.0 30.2 31.7 


We shall probably not be far out of the way if we 
ascribe the larger proportion carried by the railroads 
to the acquisition by the New York Central of a great 
stock of modern powe. ful locomotives capable of haul- 
ing about 40,000 bushels in a train, which make it will- 
ing to accept shipments in competition with the canal 
at rates which with its old motive power would not 
have paid expenses. The Erie (which was ahead of 
the Central with such equipment. ‘but has a less favor- 
able road) alone brought to New York more grain than 
the canal last year, the Central a ninth more, and the 
New York Central and the West Shore together nearly 
twice as much. Next to these comes the latest com- 
petitor, the Lehigh Valley, which carried over 18 ,0v0,- 
000 bushels, more than a ninth of the whole,and three 
and one-half times as much as the Lackawanna, which 
has had a Buffalo line much longer; indicating that the 
former was willing to carry at rates which were not 
satisfactory to the latter. Doubtless much the larger 
part of this grain movement was in the last four 
months of the vear, when rates were profitable to all ; 
but before for four months the canal probably could 
have carried pretty much all that came by way of 
Buitfalo, and the railroads had to meet canal rates to 
get any grain from that port. 

The Pennsylvania is comparatively not a very im- 
portant feeder of the New York grain trade, and the 
larger part credited to it comes in the form of flour, 
It carries much more grain to either Baltimore or Phi- 
ladelphia than to New York. The receipts by the Bal 
timore & Ohio are insignificant. Both in 1889 and 
1890 the Erie brought more grain to New York than 
any other road. The New York Central takes its 
position at a bound, carrying last year nearly twice 
as much as in any of the three previous years. The 
immense stock of corn in the country, with also 
more than usual of other grains, is likely to afford 
all the lines a heavy grain traffic this year, at least 
until after harvest, and it will be interesting to note 
whether the New York Central will gain greatly over 
the record of a yzar one half of which was bad. The 
amount to be marketed being so great, it is probable 
that the canal will be able to make a substantial gain, 
instead of the trifling one of last year. 


lhe Cincinnati, Hamilton & Dayton, which has re- 
cently decided to adopt the Standard Code of train 
rules, has promulgated them in a somewhat unusual 
manner, the first step being to issue a circular, announc- 
ing the adoption of Rules 96 to 103, inclusive, together 
with certain rules concerning signals, with a notice 
that latercirculars will be issued, putting in force 
other portions of the code. The intention is to divide 
the code into three parts. and issue the instructions 
about a month apart. General Superintendent Neil 
son’s circular issued with the first announcement says 
“It is hoped that the employes will show their ap 
preciation of this additional trouble and expense, to 
enable them to master the code in the easiest possible 
manner, by a strict compliance with, and faithful per 
formance of, the instructions.” Whether the additional 
expense will prove to have been warranted, we cannot 
say, forit is conceivable that the issuance of the 
whole code, a month or two before putting it in 
effect, as has been done by some _ roads, 
would, with sufficient care, accomplish the same 
results; but there is one decided advantage in the 
Cc. UH. & D. plan, and that is, that the men will 
learn, unmistakably, that the company desires and in 
tends that they shall thoroughly learn each and all of 
the 1ules; which is more than can be fairly said of 
some roads which have changed their codes. There 
are cases where the issuing of the new has been done 
in.such a manner that the employés could clearly see 
that the old spirit, which depended too much upon 
the printed rule instead of upon a certain knowledge 
that every trainman understood it, still governed in 
the superintendent’s office. 

To properly catechise a man on the 148 rules of the 
standard code, and do it all at one sitting, is a some- 
what tedious process, and the average trainmaster is 
quite likely to try to shorten it if he thinks he can do 
so safely. To examine a number of men at once fails 
to wholly remove the difficulty and at the same time 
introduces new ones. And as the answers given by an 
intelligent man to a few of the more important ques- 
tions will generally make the trainmaster almost sure 
how the same man would answer many of the others 
the temptation to decide that a condensation of the 
catechising process will be perfectly safe is very 
strong. But it needs but little reflection on the lessons 


of past experience to remind one that misapprehension | 
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of almost any one of the rules may cause appreciable 
damage, if not pronounced disaster, and the only way 
the trainmaster can ‘‘ take the safe course,” which he 
is enjoining upon others, is to lengthen the hours of his 
instruction class rather than shorten them. There is 
room for a well prepared lecture on every page-full of 
rules in the code, and on many single rules, We are 
not sure but the road above mentioned will do well to 
callup its men six times instead of three. Probably 
many of the rules will be discussed more than six 
times in the roundhouses and lobbies; and everyone 
knows that these discussions ought to be conducted in 
the superintendent's office; though it is not so easy to 
decide just how to bring that about. 


Locomotive Boilers. 

In our issue’of Jan. 22 appeared two papers on loco 
motive boilers and their construction, one of which will 
be of much value to the student of the details of boiler 
construction and to all who have to do with boiler re- 
pairs. The other was more speculative, but will be es- 
pecially interesting to those who are still in doubt as to 
the relative value of the Belpaire and radial-stay types 
of locomotive boiler, and, indeed, both papers are valua- 
ble from this standpoint. What Mr. Speirs said about 
the radial stay boiler accords exactly with what has 
been said in these columns. It is evident that with the 
mass of stays in the Belpaire type such boilers are not as 
useful with bad feed waters as with good. Mr. Dean’s 
argument about the mathematical exactness with 
which stresses in a Belpaire boiler can be determined 
The fact is that 
in any boiler stresses cannot be calculated with exact- 


is not carried out to demonstration 


ness, and invariably boilermakers allow a little more 
material ‘‘ for hack,” which covers the great uncertainty 
as to the stresses in any boiler, and more particularly 
in those of the locomotive type. 

The practical points brought out by these papers 
are of considerable value. The information given by 
Mr. Speirs has been gathered during a long and varied 
experience with boiler work of different kinds. This 
paper is one of a sort which illustrates well the value 
of a railroad club to its members, for without a club, 
and therefore the incentive, many such papers would 
probably not be written and the valuable experience 
would go unrecorded 

Mr. Dean’s paper was written from the stand- 
point of a boiler designer rather than that of a 
builder of boilers, and it offers several valuable sug- 
gestions. In recommending the elastic limit of the 
material instead of the ultimate strength as a basis for 
a factor of safety he agrees with othersin this country, 
who maintain that this is the only safe practice; but 
all our present rules, tables and experience are based 
upon ultimate strength. Itis true that it is unsafe to 
exceed repeatedly the elastic limit of the material in a 
boiler, yet a boiler will not explode until after that 
limit has been passed. It is, however, unsafe to sub- 
ject a boiler to such a strain continually, as the ma. 
terial will become *‘ fatigued’ and is thereafter liable 
to rupture at a lower pressure than would strain it to 
its ultimate strength. Practically what everybody does 
now is to take the elastic limit into consideration, 
for all good specifications for boiler material specify 
both the elastic limit and the ultimate strength. 
Hence if the specifications are conformed to, there is, 
indirectly of course, full consideration of the elasti- 
limit of the material. To change the factor of safety to 
correspond with the elastic limit would be merely to 
divide it by the ratio of the elastic limit to the ultimate 
strength. What is doing in the way of boiler design 
is all right whether or not we consider more particu- 
larly the elastic limit or the ultimate strength, if, as is 
the case in modern specifications, both factors are con- 
sidered, and, as we understand it, Mr. Dean does not 
recommend anything else, but would lay especial 
stress upon the elastic limit rather than upon the ulti- 
mate strength. 

One must admit that the argument offered regardt 
ing circulation in locomotive boilers is largely specu- 
lative. Thefact is little is known about it. It is sup- 
posed by some that the average locomotive boiler has 
the parts arranged in a bad way to get good circula- 
tion; yet no one has proved it, and in fact there is 
little or no evidence of bad arrangement in the effect 
of the fire on the sheets. We all know that in corru- 
gated furnaces when used with forced draft the intense 
flame against the firebox sheets brought about by the 
air being driven through the crevices between the 
grate bars and the side sheets causes a superheating of 
the material, due undoubtedly to the separation of the 
water from the sheet by the intense heat generated. 
But this is under conditions never found in a locomo- 
tive boiler except perhaps at the surface of the fire. 
The crown sheet and side sheets, which are the points 


at which the circulation is disputed, are not heated to 
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any such extent as in the marine boiler furnace just 
cited. There is no doubt but some forms of crown bar 
boilers have what is apparently a badly obstructed cir- 
culation when compared with the radial stay and Bel- 
paire types, but this may only be comparative, and the 
circulation may be good enough for all practical pur- 
poses in either type. 


Reduced Profits of the Prussian State Railroads. 


The report of the Prussian State railroads for the 
year ending with March, 1891, submitted to the Diet 
by the Minister of Public Works recently, gives the 
results of the operation of 15,384 miles of standard 
gauge railroads worked at the close of that year, which 
was 606 miles more than at the beginning. Besides 
these roads the State has 68 miles of narrow gauge 
branches in the mining district of Upper Silesia and 
121 miles of other lines not open to the public. 

The capital expended for the system reporting had 
been $1,512,489,945, or $98,316 per mile of road. The 
gross earnings for the year, which were 2.9 per cent. 
greater than the year before, amounted to $211,490,936. 
Per mile of road they were $13,747 and 1.6 per cent. 
less than the year before. The working expenses were 
$131,537,786, and no less than $18,584,665, or 16.4 per 
cent. more than the year before, amounting to $8,550 
per mile of road. The expenses for wages and salaries 
increased 12.8 per cent. and those for materials 19.4 
per cent. 

The net earnings accordingly were $79,953,150, which 
is $12,492,905. or 134 per cent. less than in the previous 
year, and $5,197 per mile of road. This is an important 
decrease in income even for a state as large as Prussia, 
The net earnings, which yielded 6.26 per cent. on the 
capital invested in 1889-90, were only 5.26 per cent, 
last year. From the profits of previous years about 
$170,000,000 of this capital had been retired, and on 
the capital now outstanding the net earnings of last 
year were 5.95 per cent., which is much more than the 
state has to expend as interest on the securities it has 
issued to pay for its railroad system. This system has 
not ceased to be profitable, therefore, but the great de- 
crease in its profits, and that in a year when traffic in- 
creased, is of considerable importance in a country 
where it is not too easy to provide revenue for the 
necessarily large national expenditures. 

The year 1889-90 was one of extraordinary traffic, 
but in passenger earnings there was a further increase 
of 7.7 per cent. last year. It is noticeable that the 
fourth-class travel made great gains, yielding 15 per 
than the year which indicates a 
prosperity in the very lowest 
Third-class earnings increased 4 per cent., 
The 
whole number of passenger journeys increased 16% per 
cent., the third-class journeys increasing no less than 
26 per cent. The aggregate passenger mileage increased 
12 per cent., the increase in travel having been mostly 
Nearly all the fourth-class trips 


cent. more before, 


state of comparative 
classes. 


second-class nearly 6, first-class only 14 per cent. 


in short journeys. 


are short, as may be judged by the average 
receipt from the  fourth-class passenger, which 
was 13.2 cents. The passenger earnings were 
a litthe more than one-fourth of the total 


gross earnings, which is nearly the same proportion 
as in this The increase in these earnings 
was about five-eighths of the total increase in gross 
arnings in Prussia. The travel was at the rate of a 
movement of 416 passengers each way daily over the 
whole system (against 104 in the United States). The 
travel in Prussia was equivalent to an average journey 
of 164 miles per inhabitant; in the United States, 190 
But the average Prussian paid $1.93 for his 
yeer’s railroad traveling; the average American, $4.17. 

The freight earnings on the Prussian state railroads 
increased only one per cent. in 1890-91. The ton- 
There were 1,615,182 
tons ef live stock carried, and 58,494,216 tons (kilomet- 
ric) of coai, the latter being about one-fourth more 
than our anthracite shipments. The earnings from 
coal averaged about 80 cents per ton. The total freight 
earnings per inhabitant were $5.16 in Prussia against 
$11.43 in this country. The amount of transporta- 
tion per inhabitant is immensely greater in this 
vountry, but we cannot make an exact compar- 
ison in the absence of Prussian ton-mileage. CUener- 
illy, however, Prussian freight rates have been about 
yne-third higher tha: our average, and at that rate the 
raffic per inhabitant would be 418 ton-miles in Prussia 
igainst 1,248 actually in this country—which seems 
in enormous amount of movement to be made for one 
oor body. 

The number of regular emplovés (called “ officers” 
there, but including enginemen, firemen, brakemen, 
etc.) was 94,027 on the Prussian system. These for the 


country. 


niles, 


mileage is not now reported. 


ost part are permanently engaged, and are not dis- | 
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employés (laborers) numbered 183,659, making the 
total force 277,686, which is at the rate of 18.05 men 
men per mile of road, against 4.79 per mile in this 
country. One of the most striking features im the 
Prussian statement is the increase in this force during 
the year, amounting to 22,194, or nearly 9 per cent. 
The Prussian state railroads, with less than one-tenth 
of our mileage, have about two-fifths as many em. 
ployés. 

The falling off in the profits of the state railroads 
has naturally attracted much attention in Germany, 
particularly as it has not yet ceased. A further reduc- 
tion of $10,000,000 is expected for the year now about 
to close, aud for the next year (ending March 31, 1893) 
the official estimates are for a further increase vf $10.- 
320,000 in expenses against an increase of only $8.778 - 
000 in earnings, which would make a decrease in net 
earnings of $24,000.000, or 26 per cent., in three years. 
The Minister of Finance, when introducing his esti- 
mates in the Prussian Diet, declared that the failure of 
last year’s national revenue to reach the estimates 
had been due to a ‘‘ surprising and important increase” 
in the expenses of the state railroads, and declared that 
he should pay special attention to this department. A 
deputy intimated that, with profits decreasing at this 
rate, it would be necessary to sell or lease the state 
railroads. This brought Prime Minister Caprivi on his 
feet with the declaration that this was not to 
thought of. Not only military necessities, but general 
political considerations, made the state railroad system 
indispensable. 

The Minister of Public Works, Mr. Thielen, who 
responsible for the management of the state railroads, 


be 


Is 


but has only held office since last June, explained as 
follows the reduced net earnings: The working of the 
state railroads, be said, was a business involving risks, 
like every other business enterprise, and liable to 
fluctuations t.e same as private undertakings. Ex- 
penses have been unusually great inall kinds of busi- 
ness of late years, and in a great enterprise like the 
state railroads the effect is striking. When bus.ness 
falls off, earnings decrease much faster than expenses; 
indeed, the latter continue to increase for atime. In 
the estimates for the state railroads the larger part of 
the increase of expenses is for salaries and wages, 
which have risen considerably generally; the railroads 
had had to follow the gereral course of wages. The 
force of employés was increased, because traffic had 
increased, the hours of working had been reduced, 
and less Sunday work had been required. Train service 
had been increased, not only because traffic had grown, 
but because passenger trains on many main lines bad 
been too heavy, requiring two locomotives, which 
lessened their safety. The rise in coal alone, due to 
the great miners’ strike, had added about $1,000,000 to 
the expenses, compelling the importation of Belgian 
and English coal at very high prices. which, after all, 
was not as good as German coal. The previous year 
traffic had been so pressing that rolling stock had been 
kept in service till the latest possible moment, so that 
an extraordinary proportion of it required important 
repairs during the following year, during which, how- 
ever, occasion was taken to increase by one-fourth the 
sapacity of 30,000 freight cars. 

The most important result of the reduction in profits 
of the Prussian state railroads is likely to be the in- 
detinite postponement of the much talked of and much 
desired reduction of passenger rates, not in Prussia 
only, but throughout the German Empire, where the 
public has been led to demand sucha reduction by the 
examples of Hungary and Austria, and where serious 
studies and plans had been made, and negotiations 
among the different countries had reached such a point 
that it seemed certain thata reform would be intro- 
duced during the current year, as in all probability 
would have been the case if Prussia did not feel the 
need of making a considerable revenue for general 
state purposes out of its state railroads. 

Minister Thielen, in his address to the Diet, declared 
that the condition of the finances forbade experiments 
which might increase expenses or decrease eurnings. 
He regretted to include in these the extensive reforms 
and reductions in passenger and freight rates whic : 
had been planned and elaborated. He did not regard 
the reduction of fares of such pressing importance as 
the popular discussion of the subject would indicate. 
Passenger traffic grows continually with the present 
rates. Moreover, there is no general agreement as yet 
as to what the new rates ought tobe. His predecessor, 
Minister Maybach, has circulated a plan for reduced 
fares to all the district railroad councils, which repre- 
sent the interests of the public, requesting their opinions 
and suggestions. No two of these councils agr.ed in 
their opinions on it. None approved it entirely, and 
they did not agree in any of their suggestions. One 
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have them preserved; some would abolish the fourth 
class, while others considered it absolutely indispensa- 


ble; one would have no free baggage allowance. 
but require a small payment on the smallest 
shipment; others advocated a middle course; 


one was in favor of an additional charge on fast trains, 
another not. 
simple tariff and one particularly favorable to local 
travel. 


Mr. Thielen intimated that he favored a 


The one point on which opinion was unani- 
mous was that the reformed tariff should not be a zone 
tariff. 
distance he seems to be decidedly right in this), was the 


What he most regretted, however (and at this 


postponement of proposed reductions in freight rates. 
In reply to a statement that the concentration of the 
railroads in the hands of the state had prevented re- 
made had the 
old mixed system of state and private railroads con- 


ductions of rates that would have been 


tinued, the Minister said that investigation showed that 
since Prussia began to absorb the private railroads the 
reductions in rates made amount to about $24,000,000 
yearly on the present traffic. 

In Bavaria a new passenger tariff, basing rates on 
0.77, 1.347 and 2.31 cents per mile, had been proposed 
and presented for adoption in the Empire, and Bavaria 
was ready to adopt it, the authorities estimating that 
whatever decrease in profits there might be under it at 
first would be easily borne, and would be made up 
within six or seven years; but Prussia having post- 
poned a reduction on its roads, Bavaria does not pro- 
pose to make any, it somehow being regarded more 
important to have rates uniform throughout the Em- 
pire than to have them lower than at present in some 
of the countries. At a recent session of the Bavarian 
Chamber several deputies were opposed to this submis- 
sion of the policy of their country to the necessities of 
a neighbor, but the responsible minister did not agree 
with them, and in discussing the subject seemed will- 
ing to make it appear that the subject is not of much 
lpportance anyway. 

It is not at all impossible that the policy of decreas- 
It should 
the losses, the state 


ing net earnings may have been intended. 
be remembered that even after all 
railroads are expected to yield the Prussian Govern- 
ment next year a profit of $30,000,000 above what is re- 
quired to pay interest the outstanding railroad 
debt. Itis the natural ambition of the manager of 
such a system to give the public the maximum amount 
If he can 
pend upon an income much beyond what is required 


on 


and quality of service for their money. de- 
for the property under his charge, he naturally wishes 
to supply new accommodations for which he has felt a 
popular demand, or reduce the price of the old ones. 
The recently proposed and now postponed great re- 
duction of passenger fares would have been very pop- 
ular with the public, and the minister in charge of the 
would have 
It is now postponed, not because 


state railroads, more than any one else, 
got the credit of it. 

the state railroads c 
all 
of 


annot afford it 
all 
reduction 


they could pay 
interest in spite 
of profits due to such a 


their and their 
any 


change—but because the Prussian government wants 


expenses 
probable 


the railroads to return a large profiit in addi- 
tion to the interest on their cost, just as if it 
were an ordinary ungodly stockholder. It wants to 


use the state railroads as a taxing machine: and 
haps it is right. It must get a great deal of money out 
of the people in some way, and it is not so easy to find 
new ways as to hold on to old ones to which people are 
accustomed the results of which are pretty well 
known. In course of time, if it continues paying off 


per 


and 


its railroad debt at the present rate, Prussia will have 
no interest to pay on railroad capital, and can reduce 
rates till they equal working expenses, without loss— 
when, we may add, the road may be ‘ economically” 
worked for 100 percent. of the earnings, Butit does 
that it will do so; it will continue to need 
an income for other purposes, and unless foreign com- 


not follow 
petition compels the greatest possible reduction in 
rates, it will probably seek an income from its railroad 
property as it always has from its extensive mining 
and forest properties. 


Transmission of Power by Electricity. 


The Buffalo convention of the National Electric Light 
Association was really devoted less to the subject of 
lighting than to the more important uses of the current, 
such as operating railroads and transmission over long 
distances from the place where itis generated, thus 
rendering power available which has heretofore been 
useless. As this branch of electrical science is of espe- 
cial interest to our readers a notice of this meeting is in 
order here, and as the information gathered can be best 
set forth in the form of a runuing account we put it in 
that shape. 

At several places in the United States the power of 
waterfalls bas already been used to generate currents 


harged whatever the condition of waffic, The other! wanted ryund-trip tickets abolished, another would| which operate machinery at distances of from one to 
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three miles. Our readers are somewhat familiar with 
the most remarkable instance of power transmission 
which has as yet been undertaken, that which was 
shown in connection with the Frankfort exhibition last 
year, when the power generated at Lauffen, 108 miles 
away, was put into use at Frankfort to do lighting and 
pumping. No exact account of the percentage of the 
pewer employed at Lauffen which was delivered at 
Frankfort when the maximum work was going on has 
vet been given; but when 80 H. P. was in use about 72 
per cent. of the current was available or, taking the 
losses in the generators and motors at 10 per cent., 
something over 60 per cent. of the power of the water- 
wheel was delivered to the machinery at Frankfort. 

\ comparison of this first considerable electrical con- 
veyance of energy with the matured method of carrying 
it in the concrete form of coals from the mines to the 
boilers of manufactories over the coal railroads, shows 
rather in favor of the electrical transmission, for the cost 
of the coal at the mines is said to be doubled by the time 
it reaches a place of consumption 100 miles away, show- 
ing a loss of fifty per cent., or a gain in favor of electrical 
transporc of energy of about ten per cent. As the elec- 
trical engineers bave only just begun, railroad man- 
agers may have to give attention to this remarkable 
experiment. It wasa longtime before they could believe 
that oil could be pumped through pipes cheaper than it 
could be hauled in cars. When it comes tothe conversion 
of the electric energy into heat, however, the difference 
is vastly in favor of the railroad and a base burner 
stove, 

The current employed upon the Lauffen- Frankfort 
line was of a potential! of 16,000 volts, and carried upon 
naked copper wires, of course an alternating current. 
the Oerlikon works of Zurich, Switzerland, have made 
@ proposal to transmit power from Niagara Falls to 
Buffalo, using units of 5,000 H, P., with a current of 
45,000 volts potential, with a loss in transmission 
estimated at about 16 percent. Mr. Dobrowolsky, of 
Berlin, is ready to contract to transmit 5,000 H. P. from 
Niagara to Chicago, using a voltage of from 40,000 to 
50,000 upon the line. It is amusing to recall the horror 
of the continuous current advocates, a couple of years 
ago, at the fearful potential of 5,000 volts which some 
of the alternating systems proposed to employ. 

Ferranti is using a current of 10,000 volts in London. 
There is an experimental line at Pittstield, Mass., carry- 
ing 15,000 volts, Tt 1s now said that currents of 100,000 
volts may be safely sent through wires encased with oil, 
and such a current is advocated as the lowest pressure 
which would be commercially profitable over distances 
of thirty miles or more. As the “ striking distance” in- 
creases very rapidly with the the increase of potential, 
it is fortunate that the current may be raised or lowered 
to any desired tension by the use of transformers, so 
that we need not have the long-distance, striking kind 
of electricity for domestic use, but only a mild and 
orderly variety of the current. 

Great progress has been made in the construction of 
transformers and also inthe alternate current motors; 
yet if the alternating current motor is not quite satis- 
factory, the current may be converted from alternating 
to continuous at the place where you require it for use, 
and the direct current form of motor used instead of the 
alternating. Although it is unseen and no person knows 
what the electric energy is, it is now treated with about 
the same convenience in handling as a stream of water 
in pipes. Any desired portion of the stream may be 
taken off from the main and carried at any pressure less 
than the total head to any point. 

There is as yet no reasonably satisfactory conduit for 
electric wires that are to be placed underground; that is 
to say, none that is convenient for inspection and 
testing, and which does not involve a too great expense, 
when the value of the service rendered is considered, 
The committee of the Electric Light Association, 
appointed to investigate the subject, made a report of a 
very discouraging character. It is quite evident that if 
one-half, or perhaps if one-quarter of the cost of under 
ground conduits were to be expended upon the insulation 
and permanent erection of aerial lines, the result would 
be entire security for persons and property, and greater 
conyenience for the electric companies. No cheap 
method will answer for underground work, and ought 
not to be tolerated above the surface. 

It is stated that in New York City the Subway Company 
reports an expenditure of about $5,000 per mile of duct, 
of 3 inches diameter, including the necessary manholes. 
[In addition the cables containing the wires must be first 
highly insulated and then covered with lead, costing 
from four to five times as much as overhead conduttors. 
The cost of each house connection from the subways on 
upper Broadway and upper Sixth ayenue amounts toa 
total of from $130 to $250, and the average cost of a con- 
nection to acity lamp post is $110, It isin favor of the 
underground system that interruptions of the current 
from external causes are unknown and those from in- 
ternal causes are rare. It is, however, cumbersome, not 
flexible like the overhead wire, which admits of the 
readiest extension. 

In Chicago and Buftalo there are underground systems 
as to which the designers make favorable reports, some- 
what attacked, however, by other experts. In Milwaukee 
an electric railroad company has laid plain lead covered 
cables underground without other protection, and they 
are said to be working satisfactorily, which they of 
course would do at first, 


On the whole, we think the information imparted by 
the members of the convention at Buffalo, some of which 
we have epitomized, exceeded in practical interest the 
output (if we may so call it) of any previous meeting of 
the national association, 


The Saxon State Railroads form a neat little system 
of 1,618 miles, 153 miles of which are narrow-gauge lines. 
Saxony, it should be remembered, is a little country, 
not much larger than Connecticut,but with a population 
of more than three millions, and full of mines and manu- 
factures. It has a mile of railroad to every 3.57 square 
miles of area, and only very few parts of the world have 
a denser system; but it has a population of nearly 2,000 
per mi’e of railroads, which ought to afford the railroads 
a sufficient support. The Saxon State Railroads have 
just reported for 1890. Their traffic in that year was 
equivalent to 422 passengers and 692 tons of freight each 
way daily, which is a heavy traffic. The average in this 
country was 104 passengers and 667 tons of freight. The 
gross earnings of the Saxony lines were $12,925 per mile, 
304¢ per cent. of which was from passenger traffic. They 
averaged $1.48'¢ per train mile, while the working ex 
penses were 92 cents, leaving net earnings 561¢ cents per 
train mile, amounting to $4,723 per mile of road (against 

2,300 in this country). The capital was at the rate of 
$98,123 per mile, and the net earnings vielded 4.97 per 
cent. on it. We may set some of these figures opposite 
to those reported for the railroads of the United States 
during the year ending with June, 1890. 


Per mile of railroad: 


Saxony. U.s. | 
Capital $98,123 $48,463 
ross earnings.. 12,925 6,725 
Working expenses 8,202 4,425 
Net earnings 4.723 2.300 

Per train mile: 

Earnings 1.4846 L.44 
Expenses..... .. 0.92 0.96 


Trafiic—Each way daily 


Passengers......... 422 104 
Tons freight 692 667 
Population per mile of railroad.... voce Re 385 
Earnings per inhabitant 
$6.11 $15.60 
Passengers. : Meet 1.92 4.17 
Freight 4.19 11.43 
Proportion of net earnings to capital....... 1.97 p.c. 5.15 pc 


In New England, where travel is heaviest in this 
couutry, it is equal to 308 each way daily, or one-fourth 
less than in Saxony; but in a single State like Massachu- 
setts, Connecticut or New Jersey, it is doubtless heavier 
here. 


A railroad man from the far west, who is familiar | 


with air-braked freight trains, and with the advantages | 
derived from the use of power instead of hand brakes in | 
freight service, writes to the Railroad Gazette to com 
plain of the way in which Eastern roads are wasting 
their money and jeopardizing the lives of passengers by 
not using their air-braked freight cars as much as they 
might. Our correspondent has been traveling over some 
of the Eastern trunk lines and reports that he sees 
freight trains with as many as 15 cars equipped with air 
brakes which seem to be in good order, but are not con- | 
nected with the engine. Several instances are specified 
in detail. The point is well taken, and the criticism 
will doubtiess apply to a good many trains every day 
from now until the time when half or two-thirds of the 
freight cars of the country shall have been equipped 
with power brakes. The immediate question is, how- | 


fever, whether in any given case the conductor can | 


reasonably be excused for not stopping to place the air} 
brake cars next to the engine. There are many cases, 
doubtless, in which there is a very plausible if not 
a reasonable argument in favor of starting a 
train out in the ordinary way, to be controlled | 
by hand, in order to avoid very serious delays to passen 
ger trains. The nature of the road, whether level or 
hilly, the state of the weather, the number of air-brake 
cars in proportion to the whole train, and other variable 
factors must be considered; and, it is unnecessary to 
argue, the judgment of the yardmaster or conductor 
must be very largely depended upon. The superintend- 
ent should constantly bear in mind, however, that the 
trainmen have the force of habit to lead them to regard 
hand-brake running as right and safe, and that in 
doubtful cases the force of habit generally prevails. He 
should also remember that this is one of those cases, 
which he often sees in other matters, where the ten 
dency to break away from the rules and follow personal 
inclination will constantly grow unless constantly 
checked. Moreover, he must be wide-awake to see that 
they do not misuse the brake when they do have it con 
nected, and then try to excuse themselves for neglecting 
to put it in use on the ground that the train can be hand 
led better without it. 


As long ago as 1857 a French company was formed to 
build a wagon road from the chief port of northern 
Syria, Beirut, eastward across the two mountain ranges 
Lebanon and Anti-Lebanon, to Damascus, the great 
trading town of that part of the country, a distance 
of 87 miles. The road was built and afterward 
changed into a horse railroad. Now it is proposed to 
change it into a steam railroad and to build an extension 
75 miles long from Damascus south to Mzerib, a place a 
few miles west of the Lake of Tiberias, The prospectus 

' inviting subscriptions to the $12,000,000 of bonds issued 
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for carrying out the enterprise makes a statement of a 
prosperity not usually attached to Turkish undertakings. 
It says that the road and tramway company which it 
succeeds paid off all its bonds within 20 years, and be- 
sides divided from 12 to 19 per cent. on its shares, and 
for the last five years had an average of about $240,000 
of gross earnings per year, of which $100,000 went 
to the shareholders... Yet it carried but a smal! part 
of the traffic, suffering from the competition of the 
native mule and camel-drivers, who are estimated 
to have taken 75,000 tons over the route, while the tram 
way transported only 25,000 tons. Further, the tramway 
han iled only through traftic, having no station between 
Beirut and Damascus. With steam and way stations 
the company expects to destroy the camel competition 
and have all the business to itself, for what the mules 
and camels carry in 3)¢ days at the rate of 33 to 35 cents 
per 100 lbs., the railroads wil! take in five or six hours 
for 22 cents per 100 lbs. So without any growth of 
traffic it counts on earning $500,000 from the existing 
freight traffic. Besides this the present through pas 
senger travel, which also goes partly on animals, amounts 
to about $25,000 yearly, paying $2 to $6 for their pas 
sage. The 500-franc three per cent. 0-year bonds are 
offered at 295 francs. The whole capital amounts to 
about $3,200,000 or nearly $20,000 per mile of road, and 
the prospectus estimates the profits will yield 11° per 
cent. on the stock. Even in France, however, a pros 
pectus is sometimes mistaken—that for the Panama 
Canal was, we believe, not entirely accurate. 


At the close of 1890 the Belgian state railroads measur 
ed 2,019 miles, having increased 25 miles during the year. 
Of the whole length, 828 miles were double track. The 
cost of the system amounted to $2 


2,760,000, or $125,190 
per mile. Block signals were established on 678 miles 
and the German electric bell system on 406 miles, On 
the main lines 83 per cent. of the rails are steel, but only 
73 per cent. of the whole track. During 1890 only Goliath 
rails, weighing 104 lbs. per yard, were laid; 15,000 tons of 
these were used, costing very nearly $30 perton. Out of 
7,344,000 ties in track, only 221,000 were of metal; and in 
180) only impregnated oak ties were laid, costing $1.17 
each. All but 11 percent. of all the ties in track are of 
this kind. Per 100 miles of road, there were 95 locomo 
tives, 234 passenger cars, and 2,155 freight cars—a very 
heavy equipment. The consumption of coal was 899,000 
kilometre tons (2,204 lbs.), costing on an average $2.13 per 
ton (against $1.32 in 1889). The train mileage was 4: 
per cent. passenger and 47%, per cent. freight, averaging 
13,900 miles per engine. The average train had 7.57 pas 
senger cars or 25.1 freight, the latter of 22,000 lbs. capa 


city. The average distance run by passenger cars was 
19,280 miles = 53 miles per day; by freight cars 4,240 miles 


11.6 miles per day. Belgium, it must be remembered. 
is a very small country, with many short lines to mines 
and manufactories with very short hauls. Nevertheless, 
as with an average speed of 10 miles an hour, the freight 
trains would be moving 17% days in the year, they seem 
to lie still an unconscionable part of the time—say 26 days 
out of 27. The average freight-train load was 171 tons, 
which is large for Europe, and very nearly equal to our 
average. The gross earnings were $15,243 per mile, and 
about 3 per cent. more than in 188, but the working ex- 
penses increased more than twice as much as the earn- 
ings, leaving the net earnings 4383 per cent. on the 
capital, against 4.798 per cent. in L589. 


The Pathfinder Railroad Guide publishes a lot of corres- 
pondence going to show that certain railroads in New 
England have received further “favors” from the sharpers 


| who try to get annual passes in exchange for passes of 


their own issue which are good for first class passage to 
any one{who pays full fare or goes afoot, The perpetrator 
of the frand in this case seems to be a mail contractor at 
Washington, who sends out passes “ good” over certain 
coastwise and other steamship lines with which he hus 
no connection whatever, except, perhaps, as a mail con- 
tractor. It does not appear that this “General Mana 

ger,” who, with a different front name, also acts as 
general superintendent, has succeeded in securing any 
railroad passes, though the back of his pass enumerates 
a dozen routes in all parts of the country on which it is 
good, from Eastport to Palatka and from Punta 
Gorda to Port Townsend. Unfortunately for 
the prospective user of the pass these are, how 

ever, nothing but steamship /ines (not steamships) and 
it is quite likely that the holder of the pass would find 
that the last steamer had just sailed and that he would 
have to wadeorswim in order to get over the “line”on the 
pass. It is certainly no more than fair to say that this 
method of traveling is decidedly inferior to that af- 
forded bya river rafting company, or even by a saw 
mill slide. 


Placing locomotive fireboxes above the frame is one of 
the most important improvements in locomotive con 
struction within the last decade. We believe that the 
credit of first using this method of construction is due 
to the late James Millholland, so well known as a de- 
signer of rolling stock on the Philadelphia & Reading 
road for many years. The first engines having the fire- 
box above the frame were the ‘* Vera Cruz,” “* Minne 
haha” and “ Hiawatha” on the Reading road, built some 
years ago. They also had what is, strictly speaking, the 
Millholland frame, another important improvement in 
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locomotive construction, which consists in dropping the | 
top rail of the frame back of the rear driver, or of one of 
the drivers, and allowing the firebox to follow the inclin- 
ation of the frame, thus giving additional depth of fire- 
box under the tubes. These are important improvements 
in locomotive design, and the originator deserves no 
little credit for baving devised such an arrangement. 
These facts are brought to mind by a recent article in 
Scribner's, by Vice-President Webb, of the New York 
Central & Hudson Biver road, in which this construction 
is described in such a way as to lead one to believe that 
it originated with the designer of the engines hauling 
the fast express trains on the New York Central. 


The reorganization of the board having in charge the 
Chicago Main Drainage Canal bas already resulted in 
the adoption of a practicable route and contracts for the 
excavation of the lower end of the canal, which will 
cover most, if not all, of the rock cutting. will probably 
be let about the first of May. The route adopted is not 
the one proposed by the old board, in the bed of the Des 
Plaines, but will be in dry cutting. It is also proposed 
to let at the same time a portion of the canal below the 
cut, and make provision for utilizing water not needed 
for navigation for manufacturing power. Whether this 
is done or not a great deal of work will be offered to con- 
tractors and builders of excavating machinery. 


The Thomson-Houston Co. is building an clectric 
locomotive designed to develop 300 H. P. It is pro 
posed to haul with this locomotive passenger trains of 
moderate weight, such as elevated railroad or suburban 
trains, at 40 miles ap hour, or perhaps faster. Tais engin e 
is built for the purposes of experiment and demonstra- 
tion. Drawings have been prepared for an engine of 
70 H. P., but we understand that this one will not be 
built antil actual experience has been had. with the 
lighter motor. It is not yet known where this motor 
will be tried. The experiment is one of very great im- 
portance and one which we have frequently urged the 
electric companies to make. 


NEW PUBLICATIONS. 


fnnual Report of the Secretary of Internal Affairs of 
Pennsylvania for 1890. Part ILL, Industrial Statistics, 
This report, the author of which takes occasion to dis- 
cuss a great variety of topics, is of interest to railroad 
men chiefly by reason of an interesting chapter on Rail- 
road Relief Associations, which contains detailed ac- 
counts of the relief departments of the Pennsylvania, 
the Baltimore & Ohio, the Philadelphia & Reading, the 
Cumberland Valley and the Lehigh Valley roads. 


TECHNICAL. 


Manufacturing and Business. 

The Drexel Car Coupler Co., of Chicago, has been merged 
into the Drexel Railway Supply Co. This company ban- 
dies, as before, the Drexel car coupler, also the Drexel 
journal box, which hes been illustrated recently in our 
Orders have been received for between 30,000 
and 40,000 of these lids. The company has recently 
opened an eastern office in 28 Broadway, New York 
City, with M. A. Kilvert as Manager. 

\t the Phitadelphia Bridge Works of Cofrode & Saylor 

reduction of 10 per cent. in wages has been announced. 
This affects €00 employés after March 14. A _ similar 
order was made recently at the Reading Rolling Mill, 
Reading, owned by the same company. 

The Crossley Car Brake Co., of Cleveland, was incor. 
porated, with $25,000 —_ stock, last week by H. A. 
A. S. Devries, J. P. Macbeth and S. Dean. 

Iron & Steel, 


columns, 


Crossley, 


The Peun Steel Casting and Machine Co. has been 
organized to build a new plant forthe Penn Steel Works 
at Chester, Pa. The dimensions of the new steel foundry 
will be 225 100 ft. 

The Buffalo Steam Forge Co., of Buffalo, N. Y., has 
gone into the hands of a receiver. The liabilities are 
$61,681, and the assets $24,633. The company was or- 


ganized in 1890 for the manufacture of car axles and rail | 


road forgings. 

The Pennsylvania Steel Co., Steelton, Pa., has ordered 
for its bridge construction department a steam hydraulic 
Ridgeway crane of 15 ft. lift and 36 ft. radius, which will 
he used for loading bridges and handling material. One 
of these cranes was recently built for a blast furnace at 
the plant, and they are to be used in several other de- 
partments, 


The Southern Malleable Lron Co., of Chattanooga, | 


Tenn., is erecting an addition to its plant 100 x 50 ft. 

The Fort Payne (Ala.) Furnace Co, elected the follow- 
ing directors at arecent meeting: R. W. Gordon, C. S. 
\bbott, J. A. Wilder, G. E Lathrop, E. D. Freeman, W. 
A. Jencks, A. H. Layles. The total cost of the furnace 
to date is $130,000, and the company has a paid-up capital 
of $100,000, with bonds sold to the amount of $28,000. 

The Pueblo Steel Works are announced to open on 
April 1, butit is possible that operations may not be com- 
menced so early. 

New Car and Machine Shops. 


The Florida Central & Peninsular Railroad is building 
new car shops at Fernandina, Fla., and as soon as they 
are completed the machinery in the temporary shops at 
Tallahassee will be removed to Fernandina. 
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The Lima Machine Works has purchased the shops of 
the Lafayette Car Co., at Lima, O., which have not been 
in operation during the fall and winter. It is reported 
that the Lima Machine Works will use the shops for the 
manufacture of freight and passenger cars. 

The Boston & Maine has applied tothe city of Lynn, 
Mass., to close certain city streets for a new station in 
Lynn, for which plans have been prepared. It is said 
that the expenditure for the new station improvements 
will reach $300,000. 


A Movable Sidewalk. 


A pamphlet bas been issued describing the Multiple 
Speed and Traction system of platforms which have 
been in operation at the World's Fair grounds at Chicago 
for the last six months. The pamphlet contains some 
good cuts illustrat‘ng the applications of the device to 
street railroads, together with numerous testimonials 
from those who have ridden upon the conveyance, as 
well as opinions of the technical and daily press. The 
installation of this system, which has been exhibited at 
the World's Fair Grounds, Chicago for the past six 
months, is now assuming a more complete form. Esti- 
mates have been furnished to the World's Fair officers, 
which are being favorably considered. 


Compound Locomotive Tests. 
The Western Maryland Railroad has just completed 
comparative tests of two consolidation locomotives, one 
asingle expansion, the othera Baldwin compound. Both 
were built by the Baldwin Locomotive W orks. The gen- 
eral dimensions are : 


Compound. Single Expansion 


Cylinders 13 and 21 26 in. in. 
Driving wheel .. Sin. 59 in. 

Boiler. diameter @ in. 60 in. 

Steam pressure 175 Ibs. 149 Ibs. 
Firebox ; . 108 x 42 in. 102% & 41% in 
Fuel.. Soft coal Soft coal 
Tank c ‘apac ity, galls. 3,00 3,300, 


Results: On a 97-ft. grade,where both engines were hau!- 
ing a load that was *‘too much for either of these engines 
to haul regularly,” the compound showed a saving of 
44.9 per cent. of fuel. The compound “did not fail to 
keep the train moving on any part of the mountain.” 
Union Switch & Signal Co. 
Mr. George Westinghouse, Jr., voted on 14,183 shares of 
stock at the annual meeting of the company March &, 
against 6,506 shares for the re-election of the present 
directors. The new directors are: George Westing- 
house, Jr., A. M. Byers, Thomas Rodd, E. H. Goodman, 
W. Scott Fitz, J. H. Willock and William Conway. The 
election of officers was deferred. 
Tampico’s Deep Water Harbor. 

A steamship from Newefastle, with 1.200 tons of coke 
for smelters at Monterey, Mex., crossed the bar at 
Tampico, March 8, drawing 17 ft. She is the first vessel 


to enter with full cargo since deep water has been ob- 
tained. 


THE SCRAP HEAP. 


Notes, 

A San Francisco dispatch states that the time of 
through passenger trains between San Francisco and 
New Orleans is to be shortened 12 hours. 

The Boston & Maine is building « grain elevator at 
East Boston, adjoining the docks of the Cunard Steam 
ship line. It will have a capacity of one million bushels. 

On the Pittsburgh Division of the Baltimore & Ohio 
one day last week the fireman of a freight train was 
shot and killed by a brakeman while the train was on 
the road. It is said that the brakeman was a new man 
who had been angered by the teasing of his fellow- 
employes, 

The Texas & Pacific is reducing its forces as much as 
possible, the endeavor being to cut down expenses 10 per 
cent. A namber of men have been discharged from the 
shops of the Erie road at Port Jervis, at Buffalo and 
elsewhere. Railroac freight traffic has been somewhat 
interrupted at New Orleans by a strike of 'longsboremen. 

There is on trial at Elmira, N. Y., the case of Van 
Duzer vs, Elmira, Cortland & Northern Railroad, for al- 
leged damage by flooding of lands in the freshet of June 
1, 1880. The flooding is claimed to have been caused by 
insufficient water way inp the defendant's bridge over 
Newtown Creek, in Horseheads, near Elmira. 

The Lower House of the Virginia Legislature has 
passed the Mason railroad bill, which provides for but 
one railroad commissioner. It has a long-and-sbort haul 
clause, but does not give authority for fixing rates. The 
Upper House of the Mississippi Legislature has passed a 
bill imposing a privilege tax on railroads. 

Suits have been entered in the United States Court at 
| Charleston, S. C., on which injunctions have been issued 
restraining the state officials from attaching the prop- 
erty of railroads for non-payment of taxes, there havy- 
ing been a dispute as to the correct basis of assessment. 
It is said that all the roads in the state participated in 
the application. 

A bill has been introduced in the New York Legisla- 
ture which requires railroad companies to get the names 
of all the witnessess of train accidents and file them 
with the County Clerk forthwith, under penalty of 
$250 for each omission. Witnesses who refuse to give 
their names forfeit $50. A witness must not be ex- 


amined or asked to make a statement outside of court 
except on proper notice to persons injured by the ac- 
cident. 


| construction account. 
of road beyond the needs of traffic is part of the evil 
| resulting from the policy of guaranteeing interest upon 
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The committee of conductors and trainmen which has 
been in conference with the officers of the Atchison, 
Topeka & Santa Fe, at Topeka, for several weeks, re 
ports that it has secured an advance of pay, together 
with other changes which will be to the employés’ 
benefit. The conductors are, however, still complaining 
because the company has notified them to give bonds 
from a different guarantee company than that which 
they have heretofore dealt with. The new company 
examines the men's records very closely. 

The Mexican International Steamship Company, 
which has recently been organized in Philadelphia by 
ex-Consul-General Porch, has arranged to charter two 
steamers for immediate service between Philadelphia 
and Mexico. The company expects to put under con 
tract during the year several new steamers for this 
trade. Henry C. Ayer, of Pedrick & Ayer, is President 
of the new company. The other directors are Burnet 
Landreth. William T. Yeager, Robert H. Foederer, 
Thomas A. Gummey, Thomas Martindale, B. F. Taylor 
and Henry C. Ayer. 

Mayor Washburn, of Chicago, has decided to appoint 
a commission of three experts to study the problem of 
elevating the terminals of that city and has already 
selected two of the members, E. 8. Dreyer, President of 
the Real Estate Board, and George Hackney. The Penn 
sylvania Company desires to enlarge its yard in the 
south part of the city and has made a proposal to the 
city under which the road will build a bridge over the 
tracks at that point (Fifty-tirst street), but the Mayor 
says that he wil! not approve any plans for new overhead 
bridges until his commission bas made its report. 
Spanish-American Notes. 


The government of the state of Santa Fé, Argentine, is 
proposing to offer its state railroads for sale. 

The Midland Uruguay Railroad, which has been 
operating at a loss, is now in receipt of earnings suffi 
cient to cover working expenses. 

The Buenos Ayres Great Southern Railway from 
Buenos Ayres to Babia Blanca bas at its own expense 
dredged out the entrance tothe Rio Naposta, at Babia 
Blanca. It is noticeable that this line bas been gaining 
in prosperity since it threw up its guarantee. 

The recent discoveries of coal in Argentine have 
proved to be of such importance, and the product of the 
mines is of so excellent a quality, that a number of the 
railroad companies of that country have declined to 
renew their contracts with the British mines, purposing 
to depend upon the home supply 

The municipality of Taubaté, state of Sao Paulo, Brazil, 
has asked for tenders fora new market building,— 
with cold air rooms, and other appurtenances, to be 
built ot iron. Taubaté is situated in the northeastern 
part of Sao Paulo, on the line of the Sao Paulo & Rio de 
Janeiro Railroad, in a very healthful region. 

The Sorocabana Railroad Company, whose line extends 
118 miles southwest from Sao Paulo to Tieté, has been 
notified by the government of the state of Sao Paulo to 
make alterations in its passenger cars, additions to its 
rolling stock, and to fence its lines with wire fence, with 
in the next nine months, subject to a penalty of 1,000 
millreis a day, which amount at present rate of exchange 
equals about $240. 

The city of Sao Paulo, one of the most beautiful, pro 
x“ressive and healthy cities in Brazil, is contemplating 
the introduction of a system of electric lighting. The 
Companhia Agua e Luz do Estado de Sao Paulo has 
made a proposition to light the city at one-half the cost 
of gas. The contract for the plant will probably be 
offered in this country. 

Of the total 801,000 barrels of flour consumed in Brazil 
in 1891 no less than 58 percent. was produced by the mills 
of that country. The wheat for the Brazilian mills has 
formerly been imported from the United States, Russia 

and New Zealand. Arrangements have now been made 
to secure grain from the La Plata countries, and also 
from the Brazilian states of Rio Grande do Sul and 
Paranda, where wheat culture is being resumed after 
baving been almost abandoned on account of the smut. 
This will largely benefit the railroads of those states. 

The block in the port of Santos, Brazil, had become so 
serious that a committee of Sao Paulo importers recently 
sent a memorial to the President of the Republic, pray- 
ing that temporary piers be constructed, and that the 
immigration depot and other buildings be employed for 
the storage of merchandise, and also that the system at 
the custom house be simplified to expedite the discharge 
of vesse)s. They also insist upon better train service on 
the Sao Paulo Railroad, increase of motive power on the 
inclined plane, and additions to the rolling stock on the 
Central Railway. 

The Argentine government has announced its deter- 
mination to collect 3) per cent. of the gross earnings of 
the guaranteed lines of railroad. This requirement had 
not been complied with by these Jines on account of the 
failure of the government to fulfill its obligations to 
ward them. The moratorium bonds which the railroads 
have been forced to accept in lieu of interest the govern 
ment agrees to receive in liquidation of its claim upon 
the gross earnings. This would in many cases amount 
to the roads receiving no interest at all. Some of the 
railroads are talking of abandoning the guarantees alto 
gether. 

There is no apparent recovery in the receipts of the 
Argentine railroads, nearly all the roads in the Republic 
being operated ata loss. The following table of a few 
representative roads will give some conception of the 
existing state of affairs : 


Decrease Perc't’'ge Bal. after 

Total over of ayment 

Name of road. 1890 oper. exp. of int..ete. 
Great Southern. S7C8.984 5.00 $517,290 
Western 407 55.00 + 4,348 
Rosario..... .. 2,486,862 440.000 £9.00 — 6,208 
Central Argentine . 3,408,435 1,826,000 9.37 — 161.065 
Ensenada.... 852.930 290,433 57.00 36,540 


The figures for the first two of these roads represent 
accounts for the first half of 1891 only ; but it will be 
observed that in all cases the burden of interest must 
have been very high. This accrues upon the preferred 
stock, which was issued to raise money for extensions of 
the lines, and unfortunately the payments have fre- 
quently been made out of the capital and charged to the 
This haste to increase the length 
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the railroad capital, and now that the government gives 
moratorium bonds, salable only at immense discounts, 
in place of interest, the companies find themselves 
struggling under yast loads of debt. The bulk of traffic 
has increased on some roads in 1891, but the depreciation 
of the currency bas reduced the actual income, while the 
proportion of cost of operating and maintenance has 
assumed an alarming size. This growth of the expense 
account is well shown by the Central Argentine Railroad, 
where the percentage in 1889 was 54.17 per cent. ; in 1890, 
60.3 per cent., and in 1891, 69.37 per cent. 


Ventilation of Railroad Cars, 


The general public is becoming aroused to the neces- 
sity of improvement in this respect. Dr. J. M. Keating 
in the December Climatologist, has a paragraph express 
ing the views of a multitude of travelers: ‘‘ There is no 
doubt whatever that we all appreciate fully the comforts 
of modern travel. and are grateful for them. Neverthe- 
less for the invalid there is much that is trying and most 
fatiguing. The subjects of proper ventilation and heat- 
ing of cars, and especially of sleeping cars, does not 
seem to have received the attention it deserves, and cer- 
tainly from a standpojnt of hygiene the Pullman car 
and other sleepers are as far behind the times as the 
prairie schooner is to the vestibule train. It is to be 
hoped that the Association of Railway Surgeons or some 
other influential individual will take this matter in hand 
and give us an anti-microbic sleeper temperately heated 
and well ventilated. Get rid of the heavy hangings and 
stuffing which certainly are germ carriers. For the sea 
voyagers much has been done. The present new ships 
are models of hygienic perfection.”—Annals of Hygiene. 
Coal to Canada. 


The Canadian tax of 60 cents per ton on bituminous 
coal, which was imposed with the intention of shutting 
out competition from Pennsylvania against the Nova 
Scotia coal miners, has apparently failed of its purpose. 
In spite of the duty the imports increased from 1,498.950 
tons in 1890 to 1,697,485 in 1891. Of this importation, 
1,562,500 tons went into Ontario, so that nearly the whole 
burden of this increased tax was borne by one province. 
A Result of the St. Clair Tunnel. 

It is said that the Grand Trunk Railway Company wil! 
immediately take down the cattle sheds, ice-houses, 
freight sheds, and other structures on its Point Edwara 
property, and will take up the tracks in the yard, in 
furtherance of the scheme for turning the Point Edward 
station property into a summer resort. 

Insurance Against Loss of Baggage. 

The American Baggage Indemnity Co, the office 
of which is at 187 La Salle street, Chicago, is a con- 
cern lately organized to insure against loss or theft 
of baggage, damage, pilfering, etc., by means of daily 
tickets, after the manner of the accident insurance 
companies. Each ticket constitutes a policy for $100 
and bas coupons showing the number of days for which 
it is good, which mag he from one to ten. The rate 
which it is proposed to charge is 10 cents a day. The 
contract is not limited to personal baggage, and any 
number of $100 tickets, 4 to 10, will be issued on a 
single piece of baggage. e company intends to insure 
only baggage that is checked, thus confining its risks to 
those for which it will expect to reimburse itself by a 
demand upon the carrier. The agreement binds the 
company to hunt up lost baggage as soon as possible, on 
notice, or to pay the amount of the policy within 60 days. 
It will be seen that the principal advantage to the pur- 
chaser is certainty of settlement and insurance of those 
kinds of baggage for which carriers are not liable. 

The company proposes to make contracts with railroad 
companies guarding against fraudulent presentation of 
claims to both the insurer and the carrier. It also pro- 
poses to insure railroads against all their losses for lost 
and damaged baggage. The President of the company 
is Mr. Fred. E. Sander, of Seattle, Wash., and the Treas- 
urer is Mr, L. D. Bruns, The Secretary is Mr. A. D. 
Hart, whose office is at Chicago as above. 

A Pass Fraud. 


Several requests for passes on a fraudulent letter 
head of the Richmond & Danville bave been presented 
to railroad officers at Chicago, and General Manager 
Green, wnose name is forged on the applications, has 
issued a circular containing the following caution : 

‘*Our connections are hereby advised that applica- 
tions from this office will hereafter be made on printed 
forms only, and are not to be recognized unless bearing 
my office stamp and countersigned by myself or person 
designated on the form ; and, when a special explana 
tory letter is written covering an application from this 
office for a pass, one of our printed forms of application 
will be attached t9 such letter, and our connections are 
requested not to issue passes on our account unless such 
printed form of application be received. Telegraphic 
requests for passes will be made only in extreme emer- 
gencies, and such telegraphic requests will be invariably 
confirmed by mail.” 4 


LOCOMOTIVE BUILDING. 

The Cooke Locomotive and Machine Co. has delivered 
the last of the 10-wheel engines to the International & 
Great Northern, and is now at “ork on engines for the 
Hangor & Portland, New Jersey & New York, Houston 
& Texas Central, Louisville & Nashville, and two for 
export. 

The Baldwin Locomotive Works are building, as we 
have before noted, a compound Abt rack locomotive for 
the Manitou & Pikes Peak railroad. ‘The following gen- 
eral dimensions will serve to indicate its power. The 
cylinders are Vauclain type, 9 and 15in. x 22in. The 
carrying wheels are 25}¢ in. diameter. The gear wheels 
are about 22 in. diameter, on pitch line. The wheel base 
is 10 ft. 95¢ in., and the estimated weight is 23 tons, with 
a tank capacity of 400 galls. This engine has been 

uaranteed to push 25,000 Ibs. of cars and loading from 
the base of the mountain to the summit in two hours. 
The maximum grades are 25 percent. The engine is to 
be ready for delivery in May. 


CAR BUILDING. 


The Philadelphia & Reading has ordered 150 box cars 
from the Lebanon Mfg. Co. 

The Columbus, Hocking Valley & Toledo will soon 
have inservice six very handsome sleeping cars, now 
nearly completed, 

The Madison Car Works at Madison, Ill., bas about 
completed an order for fruit cars for the Plant system, 
and they are now working on an order for 1,000 cars for 
the Chicago, Burlington & Quiney. 

The Pullman Car Co. has completed for the Chesa- 
peake & Qhbio four remarkably handsome sleeping cars 


to run on the limited trains, part of an order of 12 cars. 
Each car has 12 sections, a drawing room and a double 
smoking compartment that will accommodate 15 people. 
[ke car is finished with the new vermilion wood and 
mahogany, and the upholstering is in brown plush. 

The Chesapeake & Ohio has decided to let at present 
only 400 of the 2,000 cars which have been talked of. 
The Ensign Mfg. Co., of Huntington, W. Va., has been 
awarded an order for 200 and the Tredegar Iron Works, 
of Richmond, Va.. for the other 200 cars. Alli the cars 
will be equipped with automatic couplers and air brakes, 
and 25 of the number will have the Fox pressed steel 
truck. 

The Chicago & Eastern Illinois some time ago placed 
an order with the Pullman Car Co, fer 20 day passenger 
ears which have just been received. Ten of these will be 
put in the suburban service and ten on the through 
trains between Chicago and Evansville. Those for sub 
urban trains seat 64 passengers and are finished in quar 
ter oak, and those for through service are finished in 
mahogany. 


— 


BRIDGE BUILDING. 


Allentown, Pa.—The County Commissioners, the 
Lehigh Valley Railroad and the Allentown & Bethlehem 
fapid Transit Co. have decided jointly to build a large 
bridge over the Lehigh River at Lower Catasauqua. It 
will cost $25,000. 


Alton, [11.—The contract has been let for the masonry 
and foundations for the new bridge over the Mississippi 
River at Alton and the contractor has already com 
menced work. The bridge was designed by Mr. George 
S. Morison, of Chicago, and the plans have been approved 
by the Secretary of War. They consist of a draw 450 [t. 
long, one span of 360 ft. and 6 spaus of 210 ft. 


Ana’ ortes, Wash.—The new steel drawbridge across 
the Swinomish slough, Puget Sound, was recently in 
spected and accepted by the Oregon Improvement Co.'s 
Superintendent 

A new bridge connecting Fidalgo Island with the 
mainland will also be built. 


Atkinson, Neb.—A new bridge will probably be built 
across the Niobrara River, between Atkinson and Butte. 


Bay City, Mich..-The Bridge Commission received 15 
tenders for building three spans for the Twenty-third 
street bridge. The bids range from $19,000 to $35,000, 
but the contract was not awarded. 


Chiec?+go. construction of the bridges over 
the Chicago River at Eighteenth street and Fourteenth 
street, upon which it was proposed to expend $300,000, 
has been postponed indefinitely, on account of the deci 
sion of the court, which hasruled that the consent of the 
Secretary of War must be obtained before the bridges 
can be built or condemnation proceedings begun, the 
river being a navigable stream. 


Crookston, Minn.—Work on the piers for the Great 
Northern bridge, across the Red Lake River, is being 
pushed. The superstructure will be of iron and the con 
tract will be awarded at an early date. 


Duluth, Minn.—The contract for building the iron 
superstructure of the Lake Avenue viaduct, across the 
right of way of the St. Paul & Duluth Railroad has 
been let to the Shiffler Bridge Co.. of Pittsburgh. Pa.., 
for $45.600. The bids of the Boston Bridge Works, 
$42,544, and the Detroit Iron and Bridge Works, were 
rejected because they did not comply with the specifi- 
cations of the Board of Public Works. 


Eagle Lake, Tex.—The County Commissioners have 
decided to build a bridge acrcss the Colorado River at 
Eagle Lake. 


Elizabethrort, VN. J.—The New Jersey Senate has 
assed a bill providing for the erection of a bridge across 
Newark Bay, from Elizabethport to Bergen Point, by 
Union and Hudson counties. 


Elrod, Pa.—The survey has been completed for the 
$50,000 bridge over the Youghiogheny River from Elrod 
to Boston, to be built by the Boston Bridge Co. The 
stock has all been disposed of, and work will begun in 
April, the bridge to be completed during the year. 


Fort Wayne, Ind.—The County Commissioners are 
considering the question of erecting a new bridge at the 
State line. 


Great Falis, Mont.—Mr. George E. Ingersoll. of Great 
Falls, has been awarded the contract for building two 
combination iron and wooden bridges across Deep Creek 
for $9,550. The bridges will have 120-ft. spans and 16-ft. 
road ways. 


Hawkinsville, Ga.—Proposals are wanted by the 
Pulaski County Commissioners, until March 22, for re 
moving the fixed iron hizhway bridge, over the Ocmu! 
gee River, and constructing in its place an iron or steel 
drawbridge. 


Leavenwo'th, Kan.—The Leavenworth Terminal 
Railway & Bridge Co. and the Leavenworth & Platte 
County Bridge Co. have been organized. 


Lisbon Falls, Me —The bridge at this place is reported 
unsafe, and the town has been requested to build a new 
iron structure. The bridge over the Androscoggin, at 
Durham, is also reported unsafe. 


Middletown, Conn.—The Selectmen have contracted 
with the Berlin Iron Bridge Co. for a new iron bridge. 


Mount Vernon, (°.—The Knox County Commission 
ers have been empowered by a bill, which recently passed 
the Ohio Legis'ature, to raise money to build the Main 
street viaduct 


Mt. Vernon, Wash.—-The commissioners of Skagit 
County, Wash., have advertised for bids for the construc- 
tion of a bridge across the Skagit River, 600 ft. long, 
with adraw-span of 200 ft. Estimated cost, $25,000 to 
$30,000. Bids will be received up to April t. 


Muskingum County, 0.—A member has introduced 
in the Ohio Legislature aj,bill to authorize the commission 
ers of Muskinghum County to issue $30,000 in bonds to 
complete a bridge over the Muskingum River. 


New Brunswick, N. J.—The Board of Freeholders 
of Middlesex County, N. J., have voted to build a new 
stone arch bridge across the Raritan River at Albany 
street according to plans of Dean & Westbrook, of New 
York. The structure is to cost about $100,000. 


New port, Pa.—The Pittsburgh & Lake Erie has com 


| pleted a new bridge at Newport over the Beaver River, 
| which bas three spans each 103 ft. in length, the girders 
‘each weighing 25 tons, 
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New York City.—The New York Legislature has 
yassed a bill providing for a drawbridge across the 
eam River Canal at 222d street, Kingsbridge. It is 
to be not less than 26 ft. above high water and not less 
than 240 ft. long between the abutments. The bridge 
will cost about $400,000. It is to be built under the 
direction of the Commissioner of Public Works. 


Orange Grove, Tex.—A bill has passed the Indiana 
Legislature to establish a free bridge over the Patapsco 
River near Orange Grove, to be built by Howard and 
Baltimore counties. 


Riverton, Va.—A bill has passed the Virginia Legis 
lature authorizing Warren County to borrow $12,000 fer 
the construction of a bridge over one or both branches of 
the Shenandoah River at Riverton. 


St. Cloud, Minn.—-The Great Northern will build an 
iron bridge across the Mississippi River, and it is under- 
stood that the contract for the superstructure will be 
let soon. The piers are already built. 


Sonth St. Paul, Winun.—The Belt Line & Bridge Co. 
has been granted an extension of time for building the 
proposed bridge across the Mississippi River, until Feb. 
1, 1893. Right of way for the belt line from Mendota to 
South St. Paul is being secured, and the company is now 
ready to receive propositions from builders for construc 
ting the railroad and wagon bridge. This bridge will 
bring the Chicago, Burlington & Northern and the 
Chicago, Milwaukee & St. Paul into the stock yards 
with the shortest possible transfer, and the line to Men- 
dota willadmit the Chicago, St. Paul, Minneapolis & 
Omaha without transfer or delays in the yards in St. 
Paul. The officers’of the company are; Charles L. Haas, 
President; Frank Clifton, Vice-President; William R. 
Todd, Secretary, and H. B. Carroll, Treasurer. 


Velasco, Tex.—The Brazos River Channel & Dock 
Co. has applied to Congress for permission to build 
a bridge across the Brazos River. 


West Superior, Wis.— Work hascommenced on the 
Duluth & Winnipeg bridge across the St. Louis at New 
Duluth. 


Wheeling, W. Va.—The stone arch bridge over 
Wheeling Creek at Main street was swungc'ear of the 
supporting false work March 9. It sank just two inches 
at the keystone. The span is 159 ft. long, 48 ft. wide, 
and 35 ft. above the creek at the keystone. It is the 
second largest stone span in America and the fourth in 
the world. It contains more masonry than any other 
single arch in the world, and it is regarded as a great 
engineering success. 


Youngstown, 0.—The bill authorizivpg the Commis- 
sioners of Mahoning County to spend $25,000 more to 
complete a bridge on East Federal street in Youngstown 
has passed the Ohio Legislature. 


Miscellaneous Notes.—The Groton Bridge & Manu- 
facturing Co., of Groton, N. Y., has lately received con 
tracts for a large bridge at Huron, Wayne Co., Mich., 
three spins at Danville, Pa., and sey eral small spans in 
New York. New Jersey and Ohio. The company has 
lately completed the bridge across the Potomac at Han 
cock, Md., and will soon commence the erection ofa 
three span bridge at Caribou, Me. 


MEETINGS AND ANNOUNCEMENTS. 


Dividends. 

Dividends on the capital stocks of railroad companies 
have been declared as follows : 

Boston & Albany, quarterly, $2.00 per share, payable 
March 31, 

Chicago & Northwestern, quarterly, 154 per cent. on 
the preferred stock, payable March 24. 

Connecticut River, semi-annual, 2 per cent., payable 
April 1. 

lowa Central, 1 per cent. on the preferred stock, pay- 
able April 11. 

Keokuk & Western, 1 per cent. on the preferred stock, 
payable April 1. 

Lehigh Valley, quarterly. 1‘4¢ per cent. payable April 
6. 

Manhattan Elevated, quarterly, l'¢ per cent. payable 
April 1. 

New York & Harlem, (City Line), annual, 24¢ per cent. 
on the preferred and common stock, payable April 1. 


Stockholders’ Meetings. 


Meetings of the stockholders of railroad companies 
will be held as follows: 

Chicago & Alton, annual, Chicago, IlJ., April 4 

Herkimer, Newport & Poland, special New York, N. 
Y., April 4. 

Herkimer, Newport & Poland Extension, special, 
New York, N. Y., April 4. 

Joliet & Chicago, annual, Chicago, Tll., April 4. 

Long Island, annual, Jamaica, N. Y., April 12. 

New York & Rockaway Beach, annual, New York, N. 
Y., March 22. 

Oregon Short Line Utah Nort he rn, annual, Salt 
Lake City. Utas, March 16. 

Pennsylvania, annual, Philadelphia, Pa., March 22. 

St. Lawrence & Adirondack, special, New York, N. 
Y.. April 4, 

Texas & Pacific, annual, New York, N. Y., March 16. 


Traverse City, annual, Travers City, Mich., May 5. 


Technical Meetings. 

Meetings and conventions of railroad associations and 
technical societies will be held as follows: 

The New England Railroad Club holds regular meet 
ings, at the United State Hotel, Beach street, Boston, 
Mass., on the second Monday of each alternate month, 
commencing January. 

Che Western Railway Club holds regular meetings on 
the third Tuesday in each month, except June, July and 
August, at the rooms of the Central Traffic Associa- 
tion in the Rookery Building. Chicago, at 2 p. m. 

The New York Railroad Club holds regular meetings 
on the third Thursday in each month, at the rooms of 
the American Society of Mechanical Engineers, 12 West 
Thirty-first street, New York Cify, N. Y 

The Southern Railway Club holds regular meetings 
on the third Thursday of the months of January, Feb- 
ruary, March, May, September and November at such 
points as are selected at each meeting. 

The Central Railway Club meets at the Hote) Iro- 
quois, Buffalo, the fourth Wednesday of January, 
March, May, Septemberand November. 

The Northwest Railroad Club meets on the first Satur- 
day of each month, except June, July and August, in 


the St. Paul Union Station, at 7:30 p, m. 


The Northwestern Track and Bridge Association meets 
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on the Friday following the second Wednesday of 
March, June, Se ptember and December, at 2:30 p. m. in 
the directors’ room o* the St. Paul Union Station. 

The American Socie of Civil Hnugineers holds its regular 
meetings onthe firsta lthird Wednesday in eack month, 
at the House of the Society, 127 East Twenty-third street, 
New York. 

The Boston Society of Civil Engineers holds its regular 
meetings at the American House, Boston, at 7:30 p. m., 
on the third Wednesday in each month. 

The Western Society of Engineers holds its regular meet- 
ings at 78 La Salle street, Chicago, at 8p. m., on the 
first Wednesday in each month. 

The Lugtneers’ Club of St. Louis holds regular meetings 
in the club’s room, Laclede Building, corner Fourth and 
Olive streets, St. Louis, on the first and third Wednes- 
day in each month. 

The Lngineers’ Club of Philadelphia holds regular meet- 
ings at the House of the Club, 1,122 Girard street, Phila- 
delphia, on the first and third Saturday of each month. 
The annual meeting is held on the third Saturday in 
January. The club stands adjourned during the months 
of July, August and September. 

Che Engineers’ Society of Western Pennsylvania holds 
regular meetings on the third Tuesday im each month, at 
7:30 p. m., at - rooms in the Thaw Mansion, Fifth street, 
Pitisburgh, 

rhe Club of Cincinnati holds its regular 
meetings at 8 p. m. on the third Thursday of each month 
in the rooms of the Literary Club, No. 24 West Fourth 
street, Cincinnati. 

Che Civil Mngineers’ Club of Cleveland holds regular 
meetings on the second Tuesday of each month, at 8 
p. m., in the Case Library Building, Cleveland. Semi 
monthly meetings are held on the fourth Tuesday of the 
month. 

The Engineers’ Club of 
200, Baird 


Kansas 
Building, Kansas City 
Monday in each month. 

The Engineering Association of the South holds its 
monthly meetings on the second Thursday at 8 p. m. 
The Association he sadquarters are at Nos. 63 and 64 
Baxter Court, Nashville, Tenn. 

The Denver Society of Civil Engineers and Architects 
holds regular meetings at 36 Jacobson Block, Denver,Col.. 
on the second and fourth Tuesday of each month, at 8 
o'clock p. m., except during June, July and August, 
when they are held on the second Tuesday only. 

The Civil Angineers’ Society of St. Paul meets at St. 
Paul. Minn., on the first Monday in each month. 

rhe Montana Society of Civil Engineers meets at 
Helena, Mont., at 7:30 p.m.,on the third Saturday in 
each month 

The Civil Engineers’ Association of Kansas holds reg- 
ular meetings at Wichita on the second Wednesday of 
each month at 7:30 p. m. 

The American Society of Swedish Engineers holds 
meetings at the club house, 250 Union street, Brooklyn, 
N. Y., «ad at 347 North Ninth street, Philadelphia, cn 
the first Saturday of each month. 

The Engineers Club of Minneapolis meets the first 
Thursday of each month in the Public Library Building, 
Minneapolis, Minn. 

The Canadian Society of Civil Engineers holds regu- 
lar meetings at its rooms, 112 Mansfield street. Mon. 
treal, P. Que., every alternate Thursday except during 
the months of June, July, August and September. 

The Association of Civil Engineers of Dallas meets 
at 803 Commerce street, Dallas, ‘Tex., on the first Friday 
of each month at 4 o'clock p. m. 

The Technical Society of the Pacific Coast holds reg- 
ular meetings at its rooms in the Academy of Sciences 
Building, 819 Market street, San Francisco, Cal., at 8 
o'clock p. m, on the first Friday of each month. 

The Tacoma Society of Civil Engineers and Architects 
holds regular meetings on the third Friday of each 
month, in its rooms, 201 and 202 Washington Building, 
Tacoma, Wash. 

The Engineers and Architects Club of Louisville holds 
regular meetings on the second Thursday of each month, 
at 8 o'clock p. m., at its rooms in the Norton Building, 
Louisville, Ky. 


Oy meets in Room 
0., on the second 


American Institute of Electrical Engineers. 

Che thirty-fifth meeting will be held at the head- 
quarters of the institute, No. 12 West Thirty-first street, 
New York City, Tuesday evening, March 15, at 8 o'clock. 
\ paper will be read by Mr. Alexander Wurts, of Pitts- 
burgh, on “Lightning Arresters.” Advance copies of this 
paper may be obtained by addressing the secretary, Mr. 
Ralph W. Pope. 

Boston Society of ( ivil Engineers. 

The annual dinner of the society was held at the 
\merican House, Boston, on the evening of March 8. 
Chere were about 125 members and guests present, There 
were eight or ten speeches, not too long and all of pretty 

xood quality. Prof. Thomson's speech was really brill- 
iant, and on the whole the evening was uncommonly 
pleasant, 
Engineers’ Club of Philadelphia. 

The annual meeting was held Feb. 20, Past President 
Henry G. Morris presiding and about 40 members present. 
\fter some discussion a committee of five was appointed 
to confer with other engineering societies in Phitadel- 
phia on the advisability of erecting a building for their 
joint use. A memorial of Richard H. Lee, late active 
inember of the club and Superintendent of the Logan 
lron & Steel Co., which had been prepared by Mr. J. C. 
lrautwine, Jr., was read and ordered printed. The fol- 
lowing candidates were elected members: D. P. Bruner, 
Walter C, Kerr, Paul A. N. Winand, Joseph C. Wagner, 
Henry L. Butler, Thomas Earle, Herbert P. hite, 
Thomas Willis Fleming 

\ paper was read by A. Saunders Morris on “ Limita- 
— of Electric Power Transmission, and discussed by 
Mr. Car! Hering and Mr. Morris. A continuation of the 
Creeaieane by Mr. Trautwine and others of M. Bazin’s 
papers on weir experiments was read in abstract. In 
reply to inquiries as to the effect of different ma- 
terials used in the weir, and as to the effect of air press- 
ure upon the form of the “‘ nappe,” Mr. Trautwine 
wrote that, so far as he knew, M. Bazin had not yet ex- 
tended his experiments to the question of the effect of 
different materials used in the construction of a weir, 
his object having been rather to remove, as far as pos- 
sibe, all causes of friction, in order that his experiments 
might be carried on under conditions as near to theo 
retial perfection as might be. As to the second point, 
unless special precautions are taken, the falling sheet of | 
water carries down with it part of the limited supply of 
air between it and the face of the weir, thus producing a 
partial vacuum there, as is evidenced, first, by the grad- 
ual approach of the sheet toward the weir, and, second, 
by the accumulation of a body of water between the two 
to a level above that of the down-stream surface. Ifthe 
falling sheet of water, or “nappe,” be 


| wigthoer intentionally or by the excess of air-pressure 
on its face, and the air is thus admitted behind the 
nappe, the latter immediately springs out to its normal 
position, but the process is repeated if the supply of air 
behind the nappe is again cut off To avoid this com- 
plication, Mr. Bazin took special care, in his experi- 


ments, to prov ide free access of air between the nappe , 


and the weir. 


Technical Society of the Pacific Coast. 

The regular monthly meeting of the society was held 
atits rooms in the Academy of Sciences Building, No. 
819 Market street, San Francisco,on March 4. An ad- 
dress was made by Dr. R. Heidrich on Mnemonics and 
its usefulness to the technical profession memorizing 
data and formula. 


PERSONAL. 


—Mr. Ross Kells, Superintendent of Motive Power of 
the New York, Lake Erie & Western Railway, died 
early in the morning of March 10. 


—Mr. Thomas Nixon Vandyke, who was the first Pres- 
ident of the East Tennessee, Virginia & Georgia Rail- 
road, died at Rome, Ga., last week 


—Mr. S. H. Chauvenet has been elected Vice-President 
of the Wellman Iron & Steel Co., of Thurlow, Pa., in 
place of William G. Neilson, resigned. 


—Mr. Julian A. Hall, formerly Principal Assistant En- 
gineer of the Richmond & Danville, is now Engineer for 
Grant Wilkins, of Atlanta, Bridge Builder and Engi- 
neer, having charge of all outside work. 


Messrs. W. G. Chase, Treasurer of the Mason Regu- 
lator Company,and Charles H. Barnes, of the Boston & 
Albany, sailed for Europe March 8 for an absence of six 
weeks 


of Coatesville, Pa., has 
plant, and has com- 
consists of two 15-ton 


—The Lukens Iron & Steel Co., 
completed its open-hearth steel 
menced operations. The plant 
furnaces. 


Mr. Thomas. Hyman, who was last week appointed 
assistant to President Hill of the Great’ Northern, was 
the Auditor of the Wisconsin Central until the removal 
ot the office to Chicago a few weeks ago. The office to 
which he bas been appointed has been vacant since the 
resignation of Mr. John N. Abbott, last July. 


The reports of changes in connection with the Super- 
intendency of the New York Division of the Pennsy|- 
vania Railroad are entirely groundless. Mr. EF. 
Brooks, as Acting Superintendent, will continue in 
charge until the recovery of Mr. Joseph Crawford, who 
is in the South, and from whom very favorable reports 
have been received. 


—Col. Carswell McClellan, who died at St. Paul, March 
6, served with honor and distinction on the engineer 
corps during the Civil War. He was engineer in charge 
of the construction works upon the St. om Vandalia 
& Terre Haute, the Northern Pacific, Paul & Pacific 
and other Western railroads, from 1887 “till 1881, when he 
became United States Civil Assistant Engineer, which 
post he held until his death, 


—Col. James Montgomery, of Evansville, Ind., has 
been appointed General Superintendent of the Louis- 
ville, Evansville & St. Louis Air Line, to sueceed Mr. 
George Evans, General Manager, who rgcently resigned 
to take a position with an Eastern line.” Colonel Mont 
gomery had been for several years General Superintend- 
ent of the Ohio Valley Road until its lease tothe New- 
port News & Mississippi Valley, last year. 


—Mr. Charles Parsons, President of the Rome, Water 
town & Ogdensburg road, was elected President of the 
New York & New England at the annual meeting in 
Boston this week, and Mr. Charles Parsons, Jr., was 

elected Vice-President. Mr. Austin Corbir, who was 
elected President of the New York & New E ngland early 
in January, declined re-election as President or as a 
member of the Board of Directors. 


Mr. H. W. Bates, F. R. S., Secretary of the Royal 
Geogiaphical Society, died in London a few days ago. 
He is famous as an explorer and naturalist, having de- 
\oted many years of bis life to this work in South Amer- 
ica. He first visited the Amazon with A. R. Wallace in 
1848, and remained in that region for 11 years, when he 
published his well known book, “‘ The Naturalist on the 
Amazon.” He was born at Leicester Feb. 8 1825. 


—Mr. Henry Nottingham, who died at Cleveland, O., 
March 7, was Superintendent of the Cleveland, Paines- 
ville & Ashtabula road between 1856 and 1868, until the 
consolidation of the Lake Shore & Michigan Southern. 
His jurisdiction was first between Painesville and Erie 
and was gradually extended as other roads were ac- 
quired, until at one time he was Superintendent of the 
entire line between Buffalo and Toledo, known as the 
Lake Shore. 


-Mr. O. M. Dunn, who was recently appointed Super- 
intendent of the Southern lines of the fifinois Central, 
received a very handsome diamond stud from the train- 
men on the Louisville & Nashville before leaving for 
New Orleans. Mr. Dunn had been Superintendent of the 
Memphis line of the Louisville & Nashville since 1886, and 
was a Division Superintendent on that road for the three 
previous years. As Superintendent of the Southern 
ines of the Lilinois Ceatral he succeeds Mr. John G. 

Mann, who has been appointed Assistant Chief Engineer 
of the road. 


—Colonel E. R. Dorsey, General Freight and Passenger 
Agent of the Georgia road, this week resigned that office, 
which be has held for 14 years. Mr. Charles E, Harman, 
General Passenger Agent of the Western & Atlantic, is 
mentioned as his probable successor, and is also spoken of 
in connection with the office of Assistant Commissioner 
of the Southern Railway & Steamship Association, but 
it is said to be uncertain whether he will resign his pres- 
eut office. Colonel Dorsey was Assistant General Ticket 
Agent of the Baltimore & Ohio between 1874 and 1878, 
and General Freight and Passenger Agent of the Char- 
lotte, Columbia & Augusta between 1866 and 1873. 


—Mr. F. W. Baldwin has been appointed General 
Superintendent of the Central Vermont system, suc 
ceeding Mr. James M. Foss, who has been appointed 
Assistant to the President. Mr. Foss is one of the 
oldest railroad men in active service in New England, 
having been born in 1829. He began his railroad service 
in 1846 as an apprentice in the machine shops of the Con- 

{cord road. He became Master Mechanic of the Boston 


ee New York Air Line in 1861, but returned to the Con- 
r Mechanic. 


cord road in 1865 as Maste 
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appointed to a similar position on the Vermont Central 
and has continued in the service of that company to the 
present, as Superintendent of Motive Power, Assistant 
General Superintendent and General Superintendent for 
the last seven years. 


ELECTIONS AND APPOINTMENTS. 


Akron & Eastern.—At a meeting at the office of the 
Pittsburg, Akron & Western, in Akron, O., March 2, the 
following officers were elected: President,W. A. Lynch: 
Vice-President, D. E. Hill; Chief Engineer, J. H. Sample: 
Secretary, C. W. Risley; Treasurer, F. M. Semple, all of 
Akron. 


Austin, Fredericksburg & Llano.—The company was 
incorporated in Texas last week by Frederick Fries, 
Charles Perner, F. Marek, H. Muenzerberger, Adam 
Maurer, H. A. Marr and G. Beckers, all of San Antonio, 
Tex.; Charles P. Scrivner and George P. Warner, of 
Austin, Tex., and J. W. Hoyt, of New York. 


Breckenbridge Company.—E. H. Irwin has been elect- 
ed Secretary, with office at Louisville, vice A. A. Bul- 


| litt. 


Carson & Colorado.—The stockholders of the new 
company are: D. O. Mills, F. G. Newlands,, George 
Whittell, Thomas Bell, J, B. Randol, Horace L. Hill, 
H. M. Yerington, and William S. Wood. 


Central Vermont.—F.W. Baldwin has been appointed 
General Superintendent, with headquarters at St. 
bans, Vt. The office of Assistant General Superintend- 
ent, previously held by him, has been abolished. 


Chattanooga Southern.—The Receiver, J. W. Burke, 
has appointed H. P. Eager Auditor, to succeed B. J. Rob- 
ertson, resigned. Mr. Eager was formerly Superintendent 
of the Chattanooga & Lookout Mountain Road. F. S. 
Wallace has been appointed Superintendent and Chief 
Engineer. 


Chicago, Altamont & Paducah.—The incorporators 
and directors are H. oo, Clinton, O.; Walter G. 
Cowen, Charterri, Pa.; J. B. Messick, Thomas L. Tehete 
and E. Rhoads, of East St. Louis, Il. 


Chicago, Burlington & Kansas City.—H. C. Orr is 
now Assistant General Passenger and Ticket Agent of 
this line and of the Hannibal & St. Joseph, the St. 
|.ouis, Keokuk & Northwestern and the Kansas City, 
St. Joseph & Council Bluffs. This appointment was 
erroneously reported Feb. 12. 


Chicago, Lake Geneva & Northwestern.—The first 
Board of Directors bas been elected as follows: De- 
Clermont Dunlap. of Rockford, and Fremont Hill, Hor- 
ace Alexander, John S. Monk and Francke C. Elliott, all 
of Chicago. 


Chicago Milwaukee & St. Paul.—Richard Murphy has 
succeeded William Erly as Roadmaster on the Elk 
Point and Mitchell Division. 


Chicago, St. Paul & Kansas City.—The following 
appointments have been made in the freight depart 
department: Henry Cassidy to be Traveling Freight 
Agent in Missouri, with office at St. Joseph, Mo.; Frank 
Cassidy to be General Traveling Freight Agent, with 
headquarters at the Phenix Building. Chicaga: J. S. 
Winnett to be Division Freight Agent, with office at 
the Kirkwood House, Des Moines, Ia.: J. F. McFarlane, 
to be General Agent of the Freight Department, with 
headquarters at 215 Wood street, Pittsburgh, vice J. S. 
Winnett, promoted; and J. S. Cox to be Traveling 
Freight Agent in Ohio. 


Cleveland, Cincinnati, Chicago & St. Louis.—The office 
of Assistant tothe President bas been formally abolished. 
Mr. Joseph Ramsey, Jr.. held that office in addition to 
his duties as General Manager. It was the position to 
which he was appointed when he first became connected 
with this company 


Choctaw Coal & Railway Co.—Alan H. Reed, of Phil- 
adelphia, has been elected Vice-President of this com- 
pany, in place of John N. M. Shimer. 


East & West of Alabama.—J. J. Calhoun, previously 
General Freight and Passenger Agent, having resigned, 
all communications referring to that departme nt shoald 
be addressed to Charles P. Ball, Receiver and Manager, 
Cartersville, Ga. 


Fort Worth & Denver City.—The annual 
was held in Fort Worth, Tex., March 2. 
directors were elected: Morgan Jones, G. 
P. Smith, G. P. Meade, W. T. Walters, J. M. Brown, F. 
L. Ames, E. W. Taylor, Sidney Dillon. Following are 
the officers: Morgan Jones, President; G. M. Dodge, 
w ‘ice- President; S. H. H. Clark, Second Vice -President: 

A. Ross, Secretary; J. G. Jones, Treasurer. 


Georgetown & Western.—The annual spectins of the 
shareholders was held at 449 Broadway, New York City, 
March 8. The old Board of Directors ‘was re-elected, 
Frederick Booss was re elected President, Henry Grasse, 
Vice-President ; Charles W. Booss, Secretary and Trea- 
surer, and T. W. Brightman, of Georgetown, 8. C., Au- 
ditor. 


meeting 
The following 
M. Dodge, 


Grand Rapids & Indiana.—The annual meeting of 
the company last week resulted in the re-election of the 
old Board of Directors, except that J. H. Hughart was 
chosen to fill the vacancy caused by the death of the 
Hon. 8. 8. Cobb, of Kalamazoo. 


Great Northern.—Thomas J. Hyman, has been ap 
pointed Assistant to the President. He will, under the 
direction of the President, take charge of the general 
work of the office, and particularly in connection with 
matters of operation, revenue and disbursements 


Greeley, St. Vrain & Denver.—The incorporators are 
Hon. John M. Wallace, Hon. J. L. Brus Bruce F. 
Johnson, Judge James C. Scott, Daniel Hawks, Charles 
H. Wheeler, Fred E. Smith and E, H. Benton. The fol- 
lowing directors have been elected: David Boyd, Henry 
N. Devotie, Burton D. Sanborn, William Mayher, John 
A. Rankin, Bruce F. Johnson, Harry C. Watson, Richard 
Patterson, James C. Scott, Horace G. Clark, all of Gree 
ley, Col., and George H. Young, of Evans, Col. The prin- 
cipal office is at Greeley. 


The following are named as 
Missouri: Frank 


Hamilton & Kingston.— 
directors in the new charter filed in 
Clark, H. Lilley, John M. Morton, D. G. McDonald, J. 
H. Bathoff, S. C. Rogers, C. L. McLean, E. H. Johnson. 


Hoosac Tunnel & Wilmington.—New officers of the 
road are: J. W. Stiffier, Assistant Superintendent, with 
office at Readsboro, Vt., and W. B. > General 

t. 
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IVinois Central.—The following changes have been 
announced: J.G. Mann appointed Assistant Chief Nn 
vineer, and assigned to the Chicago division and South 
ern limes, with headquarters at Chicago. David Sloan, 
\ssistant Chief Engineer, has been assigned to the Am- 
boy. Springfield and Pontiac Divisions and the Western 
lines, with headquarters at Chicago. O. M. Dunn has 
been appointed Superintendent of the Southern lines, 
vice J. G. Mann, assigned to other duties. 

lL. T. Moore, previously Chief Engineer, has been 
appointed Consulting Engineer, with office at Chicago. [11. 


international & Great Northern.— Jay Gould and 
George J. Gould were elected direetors on March 5, in place 
of Messrs, Cross and Eddy. A. R. Howard, Cashier of 
the road, was elected director in place of B. W. MeCul- 
lough, deceased. The board elected Jay Gould Presi- 
dent. 


Kansas City, Nevada & Fort Smith.—Fred Weld, 
Sr.. has been appointed General Freight and Passenger 
\gent, with office at Kansas City, Mo. Mr. R. F. Kin- 
uario has been appointed Auditor of this company, vice 
!, ©, Telter resigned, with office at Kansas City. 


Kentor, Elbon & Shawmut.—The President of this 
uew Pennsylvania road is B. E. Cartwright, and the 
directors are D, Dolliver, W. H. Newton, C. A. Tucker, 
H. A. Miller, John W. Hall, Alfred Herdman and H. W. 
hilds, all of Ridgway, Pa. 


Lake Shore & Michigan Southern.—J. E. Hull has 
been appointed Northwestern Passenger Agent, with 
offices at St, Paul, vice J. H. Willoughby, deceased. The 
appointment takes eflect March 15. 


Vissour’, Kansas & Eastern.—The following officers 
were elected at St. Louis last week: E. C. Simmons, 
President; Samuel M, Kennard, Vice-President; Lewis 
C. Nelson, Treasurer: George D.Dana, Secretary. Exec- 
utive Committee: EK. C. Simmons, Chairman; S. M. 
Kennard, Louis C. Nelson, George D. Dana, Lewis B. 
rebbetts, 


Missouri Pacific.—The annual meeting of stockholders 
of the company was held at St. Louis March &, 316,307 
shares being represented out of 474,365 shares. The di- 
rectors of last year were re elected, as follows: Jay 
Gould, Sidney Dillon; Samuel Sloan, Russell Sage, Jobn 
P. Munn, Thomas T. Eckert, A. L. Hopkins, George J. 
Gould, John G, Moore, D.D. Parmly, Edwin Gould, C. 
Greenley and S. H. H. Clark. 


Morristown & Cumberland Gap.—H., E, Drew is now 
General Manager of this road, and S. T. Emerson is 
Superintendent, both with offices in Morristown, Tenn. 


Newport News & Mississippi Valley Co.—The com- 
pany has withdrawn from the agreement with the 
Louisville, New Orleans & Texas for joint traffic officers. 
which has been in effect two years, and has made the 
following appointments; B. F. Mitchell, General 
Freight Agent, will have charge of all matters pertain- 
ing to the freight traffic of this company. and W. H. 
Prouty, General Passenger Agent, will have charge of 
the passenger traffic, both with office at Louisville. E. 
W. How has been appointed TrafticManager, with office 
at Memphis. 

W.E. Morse is now Superintendent, with headquarters 
at Paduesh, Ky., and the office of Assistant Superin 
tendent, previously beld by him, has been abolished. 


New York, Lake Erie & Western.—R. H. Wallace has 
been appointed Traveling Passenger Agent, with head- 
quarters at Akron, O, 


New York & New England.—The annual meeting was 
held in Boston, March 8. The following directors were 
elected by a vote of 171,200 shares out of a possible 
233,000 shares: J. A. Bostwick, Thomas Rutter, Henry 
Hentz, John L. Macaulay, Sidney Dillon, Alexander E. 
Orr, Charles Parsons, Jr., C. B. Tedeastle, E, V. Cary, 
New York; Eustace C, Fitz, Charles A. Prince, F. H. 
Prince, Boston; James Howard, Hartford, Conn.: Geo. 
M. Landers, New Britain, Conn.; David S. Piume, 
Waterbury, Conn.; B. F. Vaughn, Providence, R. L.; 
\retas Blood, Manchester, N. H., and Arthur Sewall, 
Bath, Me. Charles Parsons, Jr., C. B. Tedcastle and 
\retas Blood take the places of Austin Corbin, Charles 
Howard and S. A. Carleton. The Board of Directors sub 
sequently elected Charles Parsons, President; F. H. 
Prince. of Boston, First Vice-President; Charles Par- 
sons, Jr., Second Vice-President, and J. A. Bostwick 
Chairman of the Board of Directors. 


Norfolk & Western.—A. P. Warrington has been ap- 
pointed Division Freight Agent, Winston-Salem Divi- 
sion, with headquarters at Winston-Salem, N.C. R. C. 
Stanard has been appointed Division Freight Agent, 
Durham Division, with headquarters at Durham, N. C. 
He bas been Acting Superintendent of the Lynchburg 
& Durbam. 


Pacific Short Line.—The offices of Traftic Manager and 
Superintendent have been abolished. The duties here- 
tofore performed by the Traffic Manager will be assigned 
to the General Freight Agent and General Passenger 
Agent. W. W. Flack has been appointed Train Master 
n addition to his duties as Car Accountant. 


Pan American.—The following directors were elected 
at a meeting at Victoria, Tex., March 2: George H. 


Brownson and W, Davis, of Victoria, and R. J. Kleberg, 
of Corpus Christi, Tex. J. S. Anthony was elected 
President, Thomas W. Peirce and George H. Towle, 
Vice-Presidents. A construction company was also or- 
vanized, of which George H. Towle was elected General 
Manager. Thomas W. Peirce was elected Genera! Man- 
ager of the railroad company and William Davis Gen 
eral Superintendent of both companies. J. M. Brown- 
son was elected Treasurer and George Vineyard Secre- 
tary of the railroad. 


Pitisburgh, Akron & Western.—At a stockholders 
meeting at Akron, O., March 2, the following directors 
were elected: James D. Callery, Jr., Pittsburgh; William 
Semple, Allegheny; W. V. McCracken, New York City, 
W. A. Lynch, Canton, O.; D. E. Hill, A. L. Conger and 
Lewis Miller, Akron, O; C. W. Risley, Delphos, and J. 
H. Sample, Granville,O. The directors elected officers 
as follows; President, W. A. Lynch; Vice-president, A. 
L. Conger, General Manager, W. Semple, Jr.; Superin- 
tendent and Secretary, C. W. Risley: Chief Engineer, J. 
H. Sample; Treasurer, F. M. Semple. 


Quanah & Oklahoma.—The first Board of Directors 
are: G. M. Dodge, of New York; S. P. Knott, of Quanah, 
fex.; J. S. Clarkson, of Des Moines, Ia.; M. Jones, of 
Fort Worth, Tex.; T. Jensen, of El Reno, and D, M. 
Ross of Guthrie, ind. Ter, 


Red River Valley.—The following ofticers have been 
elected for this company, chartered in Minnesota in 
January: E, Kk. Jacobi, of Grand Forks, N. Dak., Presi 
dent; J. J. Hall, St. Paul, Minn., Vice-President; C. W 
Peterson, Treasurer: T. A, Sullivan, East Grand Forks, 
Secretary. 


Rio Grande Western.—J. E. Hubbard, Superintendent 
of Bridges and Buildings, has resigned, and the office 
has been abolished, the department being consolidated 
with that of the Chief Engineer. 


St. Louis, Tron Mountain & Southern.—The annual 
meeting of stockholders of the company was held at St. 
Louis March &, 257,669 shares being represented out of 
257,808 shares. The directors of the last year were re- 
elected as follows: Jay Gould, George J. Gould, Russell 
Sage, George W. Allen, S. H. H. Clark, Samuel Shethar, 
John T. Perry, Henry Whelen, A. L. Hopkins, Duncan 
D. Parmelee, R. J. Lackland, L. H. Roots, Victor Moro- 
wetz. 


St. Louis, Keokuk & Northwestern.—L. F. Goodale 
has been appointed Chief Engineer of this line and 
of the Chicago, Burlington & Kansas City, with office at 
St. Joseph, Mo., vice E. M. Gilehrist, assigned to other 
duties, 


Silver Lake.—C, A, Carmichael is Superintendent of 
this road, with office at Perry, N. Y. 


Wilkesbarre & Eastern.—The Directors are F. W. 
Hallenbach, George A. Bedford, W. P. Ryman, F. C. 
Sturgis, E. Troxell, A. S. Orrand J. E. Hartwell, all of 
Wilkesbarre, Pa.; Charles B, Capp, New York City, and 
Dewitt H. Lyon, Greenwich, Conn. W. P. Ryman is 
President, 


RAILROAD CONSTRUCTION, 
incorporations, Surveys, Etc. 


Aberdeen & Victoria.—Local committees at Aber 
deen, Wash., on Gray’s Harbor and at other points on the 
southern end of the line, are securing right of way. Sev 
eral offers are reported to have been made to undertake 
the construction of the line from Aberdeen north to Vic 
toria, B. C. The farmers in the Quiniault, Queets, 
Wishkah and Hoquiam Valleys are granting right of 
way for the construction of the road. 


Adirondack & St. Lawrence.—J. E. McIntyre, of 
Buffalo, and R. E. McIntyre, of Scranton, Pa., have the 
contract for the trestle work on about 80 miles of this 
road, and a sub-contract for a small section of grading. 


Arcadia. Gulf Coast & Lakeland.—The branch 
from Braidentown, Fla., south to Sarasota, a distance of 
13 miles, has been opened for traffic. The grading on 
this part of the eel was begunin January. It is the 
western section of the main line which is to extend from 
Lakeland, Fla., southwest to the Gulf of Mexico, below 
Tampa Bay, near Sarasota, and which is under contract 
to Gaboury, Armstrong & Co., of Rome, Ga. 


Atianta.—The Western & Atlanta has made a propo- 
sition to lease the new railroad being built by the city of 
Atlanta. Theline is about I‘; miles long, extending 
from a connection with the Western & Atlantic in At- 
lanta to the Chattahoochee River. The grading was be 
gun last month by Briere & Russell. The Western & 
Atlantic will lay the track on the graded roadbed and 
complete it for operation if the city will give it a lease 
for 25 years. 


Austin & Northwestern.—The cross ties have been 
distributed for a number of miles on the Llano extension 
west of Fairland, Tex., to near the Colorado River, and 
the tracklaying will probably beszin next week. Part of 
the rails have been delivered at Fairland. Some of the 
iron work for the bridge ever the Colorado River has 
also been received. All the subcontracts have been let 
and the grading is in progress on the entire extension. 


Baltimore, Canton & Poiat Breeze.—A charter for 
this company was filed in Maryland last week. The 
capital stock is $100,000. The incorporators are Robert 
Baldwin, Jobn S. Lusk, Wm. R. Cole, J. Vernon Camp- 
bell and Harry W.Rusk,. The termini are Baltimore 
City and Canton, Baltimore County, with a branch to 
Point Breeze, in the twelfth district of the county. 


Bayfietd, Lake Shore & Western.—An election will 
soon be held in Bayfield County, Wis., ona proposition 
to vote this company $50,000 of the county eodia The 
company proposes to construct a line from a point on 
Lake Superior, near Bayfield, northerly and westerly to 
the Exst Fork of Sand River, and thence southwesterly 
through Douglas County to the Minnesota State line. 
R. D. Pike, of Bayfield, is President, and W. W. Downs 


is Secretary. 


Blue Ridge Springs & Fincastle,—This company, 
which recently applied to the Virginia legisisture for a 
charter. proposes building a road to connect the Norfolk 
& Western with the Fincastle & Troutville or Roanoke, 
Fincastle & Clifton Forge, now under construction. E. 
B. Grubb, W. N. Mitchell, P. F. Brown and others are 
the incorporators 


Burlington & Missouri River.—H. M. Haynes, who 
has been engaged in construction work in New Mexico, 
tells a Denver reporter that he has a contract for grad- 
ing part of the Helena extension. and is now removing 
his grading outfit to the northwest. He further reports 
that over 500 teams and 2,000 men are now at work on the 
line, a force which will be increased very shortly to 1,000 
teams and 4,000 men. It is probable that Mr. Haynes 
is referring to the line which is being extended this 
year 40 miles beyond Gillette, Wyo., and is gradually 
approaching Buffalo and Sheridan near the Montana 
state line. But that this line is a Helena extension is 
premature, and it could uot be built to that town with- 
out heavy work through a mountainous country south 
of Helena. 

A press dispatch reports the letting of a contract for 
the extension of a branch through the Black Hills in 
South Dakota to Kilpatrick Bros. & Collins, of Beatrice, 
Neb. The proposed line will be 25 miles long, and will 
take the road from Edgewood station, ten miles south 
of Deadwood, S. D., through the Bald Mountain and 
Ruby Basin mining districts to Spear Fish. Over 2,000 
men will be given work on the grading within ten days. 


Canadian Pacific.—The Winnipeg Board of Trade 
and other local associations have asked the officers of 
this company to extend the Stonewall Branch, which is 
now in operation for about 20 miles north of Winnipeg, 
ina northerly direction for about 20 miles, this year. It 
is said that the section which would be reached by the 
new line is being rapidly settled and raised over 150,000 
bushels of wheat for export last year. 
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Carson & Colorado,— A new charter for the company 
was granted in California last week. A reorganization 
has been recently made without change of name. The 
company operates 300 miles of narrow gauge road in 
California and Nevada. The talk of an extension south 
of Keeler to Mojave, Cal., has been renewed. 


Chicago, Evansville, Henderson & Bow ting 
Green.—Oliver Ferguson & Son, of Bedford, Ind., are 
reported to have been awarded the contract for building 
this road from Evansville, Ind,, to Bowling Green, Ky. 
a distance of 100 miles. 


Chicago, Lake Geneva & Northwestern.—The 
company filed articles of incorporation with the Seer: 
tary of State at Madison, Wis., last week, for the pro 
posed line from Lake Geneva to Madison, a distance of 
70 miles, connecting with the Chicago & North 
western. The road will extend through l.ake Geneva 
Delavan, Lake Koshkonong,. and Fourth Lake resort. 
The capital stock of the company is $2,000,000, 


Chicago, Milwaukee & St, Paul.—Several towns 
in South Dakota have recently asked that branches 
be constructed to give them rail connection with 
this system. The local papers are now printing the 
following letter as the reply addressed by President 
Miller to a resident of Mound City: “It is impossible 
for us toextend any of our lines in the Dakotas this 
year. The road we already have has been so great a 
burden that it has been somewhat discouraging and we 
must wait for more development of the country.” 


Chicago & Northwestern.—General Manager Whit- 
man has assured a local committee of projectors that if 
a road were built from Dubuque south to a connection 
with the Chicago & Northwestern at Maquoketa. Ia., the 
company would lease it for 20 years for a proportion of 
the gross earnings. The distanceis 55 miles. The work 
of organizing a company to build the road will now be 
undertaken at Dubuque. 


Chicago, Rock Island & Pacific.—J. C. Ferris, of 
Denver, Col., has secured’a contract for grading about 
35 miles of the extension being built south of Minco 
Ind. Ter. It is stated that 180 miles of the extension is 
pow under contract. This is 80 miles more than was re 
ported to us two weeks ago. 


Chicago & South Side Elevated.—The contract 
has been let to the Keystone Bridge Co. for the iron 
work for an extension of the elevated line five miles 
from its present terminus southerly and easterly to and 
through the World's Fair grounds at Jackson Park. The 
contract includes over 9,000 tons of structural steel. 


Cleveland, Wooster & Muskingum Valley.--En 
gineers of the Baltimore & Ohio are again reported to 
be surveying for an extension of this line south of 
Wooster through the Killbuck Valley to Millersburg, O. 


Coal River Valley.—The engineers have begun the 
surveys south of St. Albans, W. Va., and it is expected 
to have about 20 miles of the road from that town com 
pleted this year. A survey has already been made from 
the Kanawha River at St. Albans south up the Coal 
River a number of miles. The terminus of the line is to 
be at Oceana, connecting with the Norfolk & Western. 
The route is through a well timbered country, under 
laid with bituminous coal. It is proposed to issue 
$400,000 of six per cent. first mortgage bonds. S Fulton, 
28 Bullitt Buiiding, Philadelphia, is one of the directors. 


Denver, Lakewood & Golden.—Orders have been 
recently placed for a large amount of rails for the exten 
sion of the line, and Samuel! Newhouse, president of the 
road, is reported as follows: * We will go right ahead 
now and push the work of building the road into Denver 
from its poe terminus on the West Side. This work 
and the Villa Park branch will be completed by April, 
and the Lookout Mountain line will not be very far 
behind them. A branch will also be constructed to the 
miues of the Denver Coal Company on Ralston Creek. 
This is expected to be in running order ina very short 
time. 

Denver & Rio Grande.—A renewed effort is being 
made by the local interests to induce the managers to 
extend the road from Littleton to Fort Logan, Colo, It is 
»roposed that the line be built a couple of miles south of 

ittleton across the river and make a circuit to connect 
with the branch line now running tothe fort. 


Duluth, Messaba & Northern.—If the election at 
Duluth favors the issuance of $200,000 of bonds to aid 
the construction of this road, ore docks will be built at 
once on the north shore of St. Louis bay. Otherwise 
the terminals and ore docks of the Duluth & Winnipeg 
in Superior will be used, It is very probable that the 
election will be favorable, and bids for furnishing the 
piling for the docks to be located at Duluth have been 
invited, 

Duluth, Red Lake Falls & Northern.—This com- 
pany, which completed its survey about a year ago, is 
now purchasing a right of way from the Mesaba 
range, in northern Minnesota,to Duluth. The road en 
ters Duluth via the valley of Lester River, and is toestab 
lish terminals and ore docks on Minnesota Point. The 
company expects to build 100 miles of road this season. 


Duluth, Red Wing & Southern.—General Manager 
L. F. Hubbard states that the permanent location has 
been made for 70 miles southwest of Rochester, Minn., 
to which trains are now running. As soon as the 
weather will permit enginee: s will complete the location 
into Sioux City, Ia. \rra:.zements for securing the 
necessary money for this extension have been completed 
and work will be begun as soon as practicable. The line 
will cross the Chicago, St. Paul, Minneapolis & Omaha 
at or near Worthington, the route from that point to 
Sioux City being between the latter road and the Sioux 
River. 

Duluth & Winnipeg.—This company has agreed to 
build inte Duluth if the citizens of that city will grant 
right of way from the present line to Rice's Point. It is 
probable that branches from this line will be built to the 
west end of the Messabe iron range. H.L. Dresser, of 
Duluth, is Chief Enginee:. 


East Louisiana.—The town of Mandeville, La. has 
voted a tax for the construction of a short branch of this 
line running north of Lake Pontchartrain, The line will 
probably be built during the summer. 


Everett & Monte Cristo.—The company has been 
organized in Everett, Wash., and is reported to have ar 
ranged to take over the road of the Snohomish, Skyko- 
mish & Spokane, and to complete it to Everett and 
Puget Sound, 15 miles. Two parties of surveyors under 
Engineers Jasper and Palmer, are now locating the exten- 
sien from the present terminus near Snohomish, Wash., 
going ap Pillchuck and South Stillagaumish Valleys. 
A. Av Allon is General Manager. 
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Fort Worth & Dallas Rapid Transit.—The engi- 
neers are surveying near Dallas, Tex., having just made 
the locating survey between Fort Worth and Arlington, 
13 miles. The right of way has been obtained as far as 
Arlington except in Fort Worth. A construction com- 
pany is to be organized to construct the 30 miles of road 
‘o Dallas, The motive power has not yet been decided, 
but it will probably be electricity. E. E. Perkins is one 
of the officers. 


Greeley, St. Vrain & Denver.—The charter of the 
company was filed in Colorado last week to build a 
road from Greeley via St. Vrain Creek to Idaho Creek 
‘ation connecting with the Chicago, Burlington & 
Quiney, thence to Canfield, and to Denver by the most 
practicable route. The capital stock is $100,000. The sur- 
vey is being made by T. S. Titcomb, of Denver. It, is 
proposs d to use about 28 miles of a grade made by the 
Colorado Central in 1873, 20 miles of which is still in 
ood condition, and can be repaired for $300 a mile. The 
other eight miles could be completed for $4,000. 


Hamilton & Kingston.—A charter for this company 
was filed in Mi-souri last week for a line between 
Kingston and Caldwell. It is probably an extension of 
the 10-mile road now in operation between Hamilton 
and Kingston, in Caldwell County, the chartered name 
o! which is the Haines Hamilton & Kingston. 


Helena & Castle.—Two parties of engineers have 
been sent out by Gen. W. A. Haven, of Helena, Mont., to 
survey the proposed road from that city to the promising 
Castle mines. The principal work of the engineers will 
be in the Belt Mountains, where they will try to finda 
feasible pass. A railroad between these poipts has been 
talked of for several years. A number of Helena business 
men have engaged General Haven to survey the line, and 
he expects to have the work done by May 1. The route 
is nearly east from Helena across the Missouri River to 
W hite Sulphur Springs and Castle, in Meagher County, 
« distance of about 80 miles. It is expected that a line 
with a two per cent. grade will be found which will not 
require much grading. The Helena business men are 
engaged in raising $200,000 as a bonus for a con.; ny 
which is being organized to build the line. The V: ‘ley 
road, graded for some miles from Helena towar! the 
Missouri River, will probably be included. 


Kansas City & Independence Air Line.—The line 
will be opened for regular traffic this week between 
Kansas City and Independence, Mo. The line was built 
last year and is 5.6 miles long. Trains will be ran be- 
tween the towns every two hours. 


Ketner, Elbon & Shaw mut.—The company was in- 
corporated in Pennsylvania this week by B. E. Cart- 
wright, of Ridgway, Pa., and others. The capital stock 
is &500,000. The road is to be 28 miles in length, extend- 
ing from Oyster, Elk County, tothe Glen Hazel & Shaw- 
jut Railroad in Jones township, also in Elk County. 


Mexican International.—The grading has been com- 
pleted for the new branch road which is to be built 
from a point on this line near Rio Grande River, a few 
miles south of Piedras Negras, to the Fuente coal mines, 
seven or eight miles distant. The ties have been dis- 
tributed and the tracklaying will be commenced at once. 

lhe station to which trains on the Durango extension 
cre pow running is called Lomo, and is, as reported last 
week, about 14 miles south ot Torreon, Mex. The track 
on the extension is being laid at the rate of a mile a day 
ind about 50 miles are now completed, The distance 
from Torreon to Durango is 156 miles, The road is not 
very expensive to construct, except in certain places 
where the country is rough. For the greater portion 

he surface is of arolling nature. It is a rich country, 
with very good mines, while not a little of the soil is 
cultivable, 


Missouri, Kansas & Eastern.—The organization of the 
ompany was completed at St. Louis last week, and the 
otticers expect to soon arrange to commence the prelim- 
inary work of egnstruction. The company was recently 
formed in the interest of the Missouri, Kansas & Texas 
to build a road from Franklin, opposite Boonville, Mo., 
to St. Louis, thus furnishing the line with an entrance 
to that city. 


Missouri Pacitfic.—Press reports state that engineers 
have reached Rochefort, after surveying from Franklin 
through Howard County, and are now continuing the 
line through Boone County. This is on the north side of 
the Missouri River and can hardly be true, for surveys 
have been made on the south side between Jefferson and 
Boonville, about the same distance covered by the first 


ine. 


Montana Midland.—The incorporators are said to 
have already securedthe right of way to Castle, Mont., 
and arrangements are being made for a locating survey. 
the town of Neihart has been asked for land for station 
and terminals. The new line will be about 45 miles long, 
extending from the terminus of the Neihart branch of 
the Montana Central in a southwesterly direction to the 
Castle mines. 


Montgomery Terminal Co.—The new owners of this 
road are now extending its tracks through the city of 
Montgomery, Ala., to effect a connection with the 
extension of the Savannah, Americus & Montgomery 
road. As already reported, this company is a reorgan- 
ization of the Montgomery Street Railway Terminal Co. 
and has purchased the entire property consisting of 
warehouses, tracks, rolling stock, etc. of that company 
which had formerly been occupied by the Central of Geor- 
via and the Western of Alabama as joint terminals, 
rhe entire stock of the new company, amounting to 
$208,000, is owned by the Savannah, Americus & Mont- 
somery. An issue of six per cent, 40-year bonds, amount- 
ing to $208,000, has been issued and subscribed for at 
par by a Baltimore trust company. 


Montgomery, Tuscaloosa & Memphis. — The 
talked of resumption of work on the read has not yet 
materialized, Mr. Berry, one of the chief contractors, 
has not been detinitely informed regarding the resump- 
tion of work, but states, however, that he thinks the 
outlook for an early beginning of work is bright. 


National Railroad of Tehuaatepec.—The Mexican 
Government has given a concession for the completion 
of this road to a syndicate composed of C. Stanhope, of 
London; E. L. Corthell, of Chicago, and Joseph H. Hamp- 
<on, of Kansas City. The work under a former contract 
was suspended last summer, but operations are now to 
be renewed and pushed forward vigorously, with the 
eXpectation of opening up the route within the next 15 
months. The office of the syndicate is 13 San Juan de 
Letran, City of Mexico, It is the intention of the gov- 
ernment to improve the harbors on the Atlantic and on 
the Pacific 


THE RAILROAD GAZETTE. 


New Roads,—Marcus Pollasky, of San Francisco, re- 
ports that he has been offered a subsidy of $400,000 to 
build a road between Eureka, Humboldt County, and 
Red Bluff. The line will be about 125 miles long from 
Humboldt Bay, southwest to the Southern Pacific. and 
it will be necessary to diverge from a direct line toavoid 
the Shasta Mountains. Mr. Pollasky proposes to have a 
survey begun at once, Eureka and the other towns in- 
terested to pay half the expenses. The survey will be 
made from Eureka to Arcata, thence following the Mad 
River in a southeasterly direction to the foot of the 
Shasta Mountains. East of the mountains the route 
would strike the headwaters of the Sacramento River 
and follow that down to a junction with the Shasta 
route of the Southern Pacific at Red Bluff. 

A standard gauge railroad will probably be built from 
Tygart’s Station, Ky., on the line of the Newport News 
& Mississippi Valley road, extending southwest about 
six miles to a deposit of fireclay owned by the builders, 
the Portsmouth Fire Brick Co., of Portsmouth, O. 

William Farrell bas acontract for building a four-mile 
branch road from Wrightsville into Grant County, Ark. 

A survey bas recently been made by a firm of lumber 
dealers for a new road from a point on the Pensacola & 
Atlantic via Lake View, Green Bay and Wiggins 
through large tracts of pine forest east and southeast of 
Andalusia, Ala. 

Senator McMillan is reported to be one of the project- 
ors of a road in the{U pper Michigan Peninsula, to extend 
from Peer Point, in Luce County, Mich., on Lake 
Superior, through Newberry, and thenee southeast 
through Mackinac and Schoolcraft Counties to a harbor 
near Pte. Seulchoix, about 20 miles east of Manistique, 
on Lake Michigan. 

A road is contemplated from Grayling to Hammond's 
Bay, Mich., which would open up the timber in Mont- 
morency and Presque Isle Counties, along the Ceqooc 

iver. 


North Avenue Elevated.—The lower branch of the 
Maryland legislature bas passed the bill authorizing the 
company to build an elevated structure on North Avenue, 
in Baltimore. This is practically to confirm the legality 
of the company’s ordinance from the city council, under 
which a smal! part of the road has already been built on 
Guilford avenue. Francis K. Carey, Fielder C. Slingluff, 
Wm, H. Whitridge and Frederick H. Smith are inter- 
ested in the company. 


Ohio Valley.—W. A. Sheppey, who has the contract 
to build six miles of the extension from Gracey to Hop 
kinsville, Ky., has sublet four miles to Donovan & Daly. 


Oxtord Coast Line.—J. T. Pruden, who has the con- 
tract for grading the road east of Oxford, N. C., does not 
expect to complete the work within four months. The 
lease to the Seaboard Air Line is said to be for only ten 
years. 


Pan American.—A mortgage has been recorded at 
Victoria and Refugio, Tex., in favor of the International 
Trust Co., bonding the road being built south of Victoria, 
at the rate of $20,000 a mile. 


Pennsylvania.—The survey for the branch to Doyles 
town, northeast of Philadelphia, has been completed to 
within a few miles of that town. Several routes have 
been surveyed, but it is thought that the one likely to be 
adopted is that through Horsham, Newville and Trades- 
ville and crosses the Neshaminy River at Edison, where 
it will be necessary to construct a large bridge. 

The work on the new branch, which is to connect the 
Chestnut Hill division with the new Trenton branch is 
making good progress. About 100 men are at present 
employed at Fort Washington, and work near Chestnut 
Hill is expected to be commenced soon. 


Philadelphia & Reading.—The second track on the 
East Pennsylvania branch of the road will be extended 
this year between Blandon and Alburtis, Pa., and on the 
Lebanon Valley branch between Robesonia and Myers- 
town, Pa. 


Port Angeles & Southern.—Chief Engineer A. J. 
Blackwood is authority for the statement that bids will 
soon be advertised for, to clear the company’s right of 
way from Port Angeles, Wash., north to Discovery Bay. 
Estimates and specifications are now about ready for 
contracts on that road, 


Quanah & Oklahoma.—<A new charter was filed at 
Gntbrie, Ind. T., last week. The road is to start from 
a point between Fort Worth and Dallas, and is to ex- 
tend through Canadian, Oklahoma, Legan, Payne 
counties, and the strip to the southern border of Kansas. 
The general offices are at Quanah, Tex. 


Rio Grande Southern.—C. W. Gibbs, Chief Engineer, 
is in charge of a company of engineers which is now 
making surveys for a branch from the main line at Hes 
perus to the coal fields a few miles beyond. 


Rockford Terminal.—This company, which was re- 
cently incorporated in Illinois, is to build a line from the 
city of Rockford, Ill., toa point on the Elgin, Joliet & 
Eastern near the city of Aurora, with a belt line sur- 
rounding Rockford, to be at no point more than three 
miles distant from the State Street Bridge in Rockford. 
The surveys have not yet been made. D.C. Dunlap. 
Rockford, is President and Engineer; H.C. Alexander, 
Vice-President, Chicago; E. H. Marsh, Secretary, Rock 
ford, 1; G. F. Penfield, Treasurer, Rockford, Il. 


Savannah, Americus & Montgomery.—Colone! 
Hawkins, President of this company, told a reporter 
last week that he was having conferences with the 
Richmond & Danville officers for the transfer to bis road 
of the branch of the Savannah & Western between 
Savannah and Lyons,Ga. The branch to Lyons was 
completed in 1890 by the Central of Georgia at the time 
that the Savannah, Americus & Montgomery was being 
extended east of Americus toward Savannah. To avoid 
the paralicling of the lines between Savannah and 
Americus a contract was made by which each company 
agreed not to build beyond Lyons, and to operate the 
road between Americus and Savannah as a joint line. 
This arrangement has not proved entirely satisfactory. 


Tacoma & Eastern. Arrangements have been made 
to continue work on the road from Tacoma to the 
Mineral creek properties near the base of Mt. Tacoma. 
The road will extend in the direction of Cowlitz pass, 
Six miles have been built south from Tacoma, at 
present, 


Velasco & Northern.—The projectors are reported 
to have made a contract with the company deepening the 
Brazos Harbor, which is likely to have a favorable effect 
on the early constructien of the road. Itis to be built 
from the Brazos Harbor north along the south bank of 
the Brazos River to Richmond or Rosenburg Junction, 


| about 50 miles, The survey wil] be begun in a few days | 
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by Beraud & Donaldson. 
Tex., is one of the directors. 


W. B. Munson, of Denison 


Virginia Central.—The company has applied to the 
Virginia legislature for a charter with Thomas F. Bas 
sett, Julian H. Miller, John S. Johnson, William H. 
Fleming and Martin W. Burns as incorporators. The 
company proposes building a road from Hampton to 
Vest Point. thence to Orange ©. H. and Harrisburg. 


Virginia Roads.—-The following railroad companie- 
bave applied to the Virginia legislature for incorpora 
tion recently: The Roanoke Terminal, the Bristol & 
Northern, the Southern Railroad & Loan Co., the Nor 
folk & Lynnhaven Railroad & Terminal Co., the Virginia 
Central Railroad & Navigation Co., and the Blue Ridge 
Springs & Fincastle. 


Wabash.—B. F. Johnson & Co., general contractors 
for the extension from Montpelier, O., to Hammond, 
Ind., awarded the sub-contracts for the entire line last 
week, the work being divided among 35 firms. 


Wheat Belt & Cattle Trail.—l. D. Burdick, of Car 
bondale, Kas., is organizing a company, which will scon 
be incorporated under this name, to construct a railroad 
through the central) part of the Indian Territory and 
Western Texas. The line will begin near Whitehead, in 
the Cherokee Reservation, connecting with the branch 
of the Atchison, Topeka & Santa Fe to Panhandle City, 
Tex., and will extend in a southwesterly direction 
through the Territory and across the Red River to Cole 
man, Tex., on the Gulf, Colorado & Santa Fe, the dis 
tance being about 200 miles. 


Wilkesbarre & Eastern.—This company, which was 
incorporated in Pennsylvania this week with a capital 
stock of $3,000,000, proposes to build a line 70 miles long. 
It is to extend from Wilkesbarre. where terminal facili 
ties have been secured through Lackawanna County to 
a point on the Delaware River near Delaware Water 
Gap, Monroe County, Pa., and will have a grade not ex 
ceeding 52 ft. to the mile. It will have control of several 
large tracts of anthracite coal land. 


Wilmington, Onslow & East Carolina.—Recent 
movements of the engineers have brought up again the 
likelihood of the extension beyond Onslow, N. C., the 
present terminus. Kinston and other towns, which 
would be on the route, are renewing offers of assistance, 
and Richard Lamb, the Chief Engineer, states that it is 
certain that the road will be extended. 


GENERAL RAILROAD NEWS. 


Atchison, Topeka & Santa Fe.—The gross earnings, 
operating expenses (exclusive of taxes and rentals) and 
net earpvings of the road and it~ auxiliary lines for Janu 
ary, 1802, were as follows: 

Grose Oper. Net Oper. 
earn. expen earn. Mileage, 
Roads owned and con 
trolled. 
Roads jointly owned, 
Atchison’s one half 


2 479,161 $1,970,089 $509,118 6,538 


141,454 135, 308 5,627 587 
Total, Atchison avetem. $2,620,595 $2,105,855 $511,740 7,125 
St. Louis & San Franciaco: 

Roads owned and con 


trolled S400,618 $317,809 1.428 
Reads jointly owned, 
Frisco one-half 138,885 132,000 6,885 


$599,533 724 1,564 


Aggregate, both aystems $3,220,128 $2,555,661 8,989 
The comparative statement for all lines Is as follows: 
Atchison system: 


Total ‘Frisco system. 


Per mile. 
Gross Net Gross Net 
earnings. earnings. earnings. earnings. Mileage 
Jan,, 1892.. $2,620,595 $514,740 $367.78 72.24 7.125 


ice 


Jan., I891.... 2,473,848 347.72 7,114 

Inc. or dex I. $146,749 D.$23,971 1. $20.06 LD, $3.48 il 
’Frisco system 

Jan., 1892 $590,533 $149,724 $321.65 $80.33 1.861 

Jan., 1891.... 613,246 170,173 328,78 91.24 1.3865 

Inc. or deé... L. 13,717 1D. 20449 D. 7.13 D. 10.91 D 1 
Aggregated general system: 

Jan,, 1892.. $3,220,128 $358.21 $73.91 

Jan., 1891 3,087,004 708,884 343.78 


Inc, or dec I. 188.08 D. 44.420 5.08 1, lu 


Atianta & Florida.—The application before the 
United States District Court at Macon, Ga., for the 
confirmation of the appointment of T. W. Garrett, of 
Atianta, as Receiver, which bas been made by the State 
Superior Court, was argued last week. The court de 
cided adversely, refusing to revoke the order pres iously 
made, appointing R. H. Plant Receiver, T. W. Garrett 
was appointed Receiver Feb. 9, last, on application of 
creditors who had begun suit in the State Court early 
in January. On the same day, however, the Judge of 
the United States District Court for the southern dis 
trict of Georgia appointed Mr. R. H. Plant Receiver, 
upon application of attorneys representing the Western 
Railway of Alabama. T. W. Garrett is still in posses 
sion of the property of the railroad, but the press dis 
patches state that the judge of the Superior Court has 
acquiesced in the appointment made by the United 
States Court. 


Baltimore & Ohio.—The Maryland Legislature has 
passed, by practicelly unanimous votes, bills to tax the 
$10,000,000 increase in the common stock of this com 
pany, authorized last November, and to compel the Bal 
timore & Ohio and Northern Central roads to surrender 
their exemptions from taxations if they connect with 
the Belt Line Tunnel Road, now being constructed 
through Baltimore. The bonds of the company have been 
guaranteed by the Baltimore & Ohio. 


Central of New Jersey.—The following is a report 
for the year ending Dec. 31 


1891. 1880, 
Gross earnings $14,653,687 $14,126,568 
Operating exprnses. 8.526, 1 8,161,276 


$6,127,519 
897 


$5,965,287 
1,160,046 


Net earnings. 
Other meome .... 


$7,125,333 


$100, 53% 
7,350 4.617.953 I 19 387 


Total income 
Fixed charges 


$2, 387,445 


Balance $2,507,370 D.8119.925 
Dividends 1,455,431 1,117,002 |. 
Surplus $952,014 $1,900,278 $158,204 


Centra! of Georgia.—Gen. E. P. Alexander, President 
of the road, was appointed temporary Receiver last 
week ou an application made in the Georgia Superior 
Court at Atlanta by a Charleston stockholder owning 
about 50 shares of stock. The order appointing a 
Receiver was made in the night, and no notice 


gh 


; 
| 
4 
3 
a 
‘Ris 
2 
F 
ash 
= 
> 
or 
Dew 
1. $527,124 
D> 262,770 
4 


200 


was given to the company’s officers of the application 
fora Receiver or of any hearing. The court will hear 
arguments for the appointment of a permanent 
Receiver at Atlanta, March 14. The bill filed with the 
court attacks the lease to the Richmond & Danville. 
There seems to be a good deal of mystery connected with 
the application, and it waseven reported that it was a 
friendly suit, instigated by the Richmond Terminal 
reorganization committee, but both parties in that 
company deny all knowledge of the matter. 


_ Chesapeake & Ohbio.—Under authority granted ata 
recent meeting of the stockholders, a general mortgage 
deed on all its property was recorded in Virginia 
this week from the company to the Central Trust 
Co., of New York, and Henry T. Wickham, of Rich- 
mond, trustees. It is to secure the payment of $70,- 
000,000 44¢ per cent. mortgage bonds for the general uses 
of the corporation, redemption of bonds, etc., and ad 
ditional bonds, not to average over $25,000 a mile for the 
purpose of double-tracking and other purposes. 

The railroad reports gross earnings for January of 
$703,740, an increase of $49,077 as cofmpared with the 
same month of last year, and net earnings of $154,970, an 
increase of $2,204. For the seven months ending Jan. 31 
the gross earnings were $5,505,765, an increase of $739,434 
as compared with the corresponding period of last year, 
and net earnings $1,458,068, an increase of $153,369, 


Chicago, Burlington & Quincy.—The earnings and 
expenses for January were as follows: 


Month of January. 1892. 1891. In. 
Passenger.......... 614,103 612,741 
Total $3,".08,799 $2,320,830 $678,969 

$939,589 7 $324,840 

« $122,589 def. $180,437 $310,026 


Louisville, New Albany & Chicago.—A statement 
has been prepared for the half year ending Dec. 31, show- 
ing that the total earnings in that period were $1,- 
568,666, and the operating expenses $1,095,569, leaving 
the net earnings $473,598. 


New York, Lake Erie & Western —It is reported 
from Philadelphia on very good authority that this com- 
yany has concluded friendly arrangements with the 
Philadelphia & Reading since the leases of the Lehigh 
Valley and Central of New Jersey. 

The financial statement for the month of January is as 
follows: 


1892. 1891. Inc cr dec. 
Gross earnings............. $2,186,570 2,172,279 I. $ 14 291 
ee $454,237 $577,252 D. $123,015 
Due leased lines...... 180.572 189,551 D. 8,879 
Mot $273,665 $387,801 D. $114,136 
Oct. 1, to Jan, 21: 
7,219,615 6,631,968 1. 587,677 
$3,166.65 $3,145,108 I. $21,548 
Due leased lines....... 89 889 590 I, 7.924 
Net earn..... $2,260,142 $2,255,517 I. $13,624 


New York & New England.—The proposal made by 
the directors at the annual meeting in Boston, March &, 
for a new issue of bonds was passed after some opposition 
from che minority stockholders. The motion on which 
the vote was taken was “‘to authorize the issue of 5)-year 
five per cent. bonds to an extent that may be authorized 
by law, secured by all the company’s franchises and prop- 
erty, the directors to apply for the necessary legislation 
and to dispose of the bonds for the company’s interest.” 
One of the stockholders asked for a statement as to the 
purpose for which the bonds were to be issued and was 
answered that the directors wished to retire the higher 
rate bonds, the preferred stock, and double track the 
western division. An amendment was moved that the 
amount be limited to $3,000,000 above what will be nec- 
essary to retire outstanding bonds and preferred stock, 
but this received only a few more than a thousand votes, 
the directors voting over 171,000 shares of the stock. 

J. L. Macauley, a memberof the executive committee, 
said after the meeting that the directors cannot tel! the 
amount of bonds that may be issued. For instance, in 
Connecticut they cannot, under the law, issue more 
than 50 per cent. of the cost of the road, and must first 
show the cost of the property. They will double track 
to Hawleyville from New Britain immediately. The 
largest stockholder, he says,is J. A. Bostwick, who has 
35,000 shares; W. H. Starbuck has 8,00) shares, of which 
5,000 are in his name. Charles Parsons has 10,000 shares, 
and will buy more. Austin Corbin had 3,000 shares in his 
name and claimed 8,000, but he has sold out. 


New York, Ontario & Western.,--The directors have 
prepared a financial plan which will be submitted to the 
stockholders April 20, and is intended to provide for the 
refunding of the outstanding bonds and for improve- 
ments. The proposition is to authorize the execution 
of a mortgage, under which $20,000,000 four per cent. 
100-year bonds may be issued from time to time, of 
which $5,500,000 will be used to retire the $4,000,000 six 
per cent. bonds, which are redeemable at1l0. Seven 
million dollars will be held to retire the $5,600,000 con- 
solidated fives, and the remainder issued from time to 
time for improvements, including docks and coal trestles 
at Cornwall and new equipment. 


Norfolk & Westera.—A preliminary annual statement 
has been made for the year ending Dec. 31. The gross 
earnings were $9,188,042, the operating expenses 
$6,009,767, and the net earnings $3,334,920. The total 
income was $3,469,920, including a special dividend fund 
of $270,000 for two years’ dividends on the preferred 
stock of the Shenandoah Valley road. The interest 
charges were $2,266,131, and two. l‘¢ per cent. dividends 
amounted to $1,072,500, the surplus for the year being 
$131,290, and the total surplus $1,586,552, from which is 
to be deducted $129,575 for sinking fund. The freight 
earnings were $7,090,316, an imcrease of $650,925, or 10 
per cent. over 1890: passenger earnings were $2,097,726, 
a decrease of $39,997; total gross earnings were $9,158,042 
in 1891, as compared with $8,577,114 earned in 1890, an 
increase of $610,927. The operating expenses increased 
$312,685, or six per cent. over 1890. the net earnings, 
$3,178,274, being in comparison with net earnings of 
$2,910,032 in 1890, the increase, $268,242, being equal to nine 
per cent. 

the Lynchburg & Durham, extending from Lynch- 
burg, Va., south to Durham, N. C., 114 miles, which was 
recently leased by the company, will be operated as the 
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Durham Division, and the Roanoke Southern will be 
operated as the Winston-Salem Division. 


Northern Pacific.—The gross earnings for February 
amounted to $1,953,848 in 1892 against $1.796,483 in 1891, 
an increase of $157,365. The mileage operated in Febru 
ary, 1802, was 5,199 miles, 140 more than in the previous 
year. 

Pennsvivania.—The annual meeting was beld in 
Philadelphia March ®&, President Roberts addressed the 
stockholders upon the policy of the company and its 
fostering of the commercial] interests of the State of 
Pennsylvania and the city of Philadelphia. A resolution 
was passed authorizing the Board of Directors to issue 
at its discretion the 350,000 shares of unissued stock for 
the purpose of improvements to the company’s property. 
The election for directors will take place March 13, 


Pittsburgh, Akron & Western.—This road was un 
der the nominal control of a Receiver for about two 
days last week, though he was not in actual possession. 
Walter B. Ritchie, of Lima, O., was appointed Receiver 
in a suit for a debt incurred in the construction of the 
road, but the appointment was canceled on the repre 
sentation of the company’s officers that notice of the 
hearing had not been given them. 


TRAFFIC. 


Chicago Traffic Matters. 


March 9, 1892. 

The agreement to abide by the order of the Kansas 
Commissioners in regard to fifth class rates from the 
Missouri River to Witchita, Salina, Hutchinson and 
Arkansas City, and the witharawal by the Atchison and 
Missouri Pacific of their compromise tariff does not 
appear to have entirely settled the question. The Rock 
Island now claims that it cannot legally reduce fifth 
class rates without also reducing fourth class rates, 
which cover]. l. rates on the same merchandise taking 
fifth class in c. ]. lots. The other roads are disinclined 
to do this, and it is now reported that the Commissioners 
have ordered that on and after March 16, the rate on 
sugar, carload lots, from Fort Scott, Kansas City, 
Leavenworth and Atchison shall be 15 cents per 100 Ibs., 
and that in place of the order of Jan. 6, reducing the 
rate on the fifth class, a commodity rate must be used 
after March 16, on canned goods, coffee and beans, in 
carioad load lots, of 22 cents to Salina, 25 cents to 
Hutchinson and Wichita, and 28 cents to Arkansas City. 

Reports are current that some of the Eastern lines are 
again cutting eastbound grain and flour rates, presum 
ably to curry favor with shippers prior to the opening of 
navigation 

Supt. Carman, of the Western Railway Weighing As 
sociation and Inspection Bureau, has issued the follow 
ing notice: ‘Il understand that efforts are being made 
by stove manufacturers, especially those at points west 
of Chicago and St. Louis, to get their shipments of 
stoves through at net rates, paying no charges on the 
weight of the lumber used for crating or blocking. There 
isno rule by which this material is carried free, and you 
are instructed to carefully examine all shipments of 
stoves, in car lots, and to see that the actual weights of 
the contents of the cars are charged for.” 

The Wisconsin Central has given notice to the Western 
Passenger Association that hereafter it will not partici 
pate in the expenses of arbitrations on matters appealed 
from decisions of the chairman in which it is not a party. 
This position is the outcome of an agitation among a 
number of the members who have for some time objected 
to so many appeals being taken, claiming that if each 
road had to pay the expense of arbitration of its appeals, 
questions of minor importance would net so often be 
appealed. 

rhe Commissioners of the Western Traffic Association 
have promulgated their decision upon the questions 
arising from the action of the Union Pacific in filing 
notice of its proposed withdrawal from the Colorado 
Utah association. On Dec. 18; 1891, the Commissioners 
announced a decision in respect to the proposed with 
drawal of certain Colorado and Utah traffic from the 
Western Traffic Association, among which was the traf 
fic covered by the Colorado-Utah traffic association, 
namely, all traftic, freight and passenger, originating at 
or destined to Colorado and Utah common points. In 
this decision they gave their consent to the withdrawal 
of the traffic in question, making it conditional 
upon the filing with the Board of the new 
agreement duly signed by all the General Managers. 
Subsequently they were informed by the Union Pacific 
that that company had declined to sign the agreement 
and did not desire longer to remain a member of the 
Colorado-Utah Association. Consequently, all the in 
terested members not having agreed upon the matter as 
was necessary under the by-laws of the Western Traftic 
Association in order to enable the traffic to be wita 
drawn from the jurisdiction of the latter association, 
and there being no provision for the removal of traffic 
upon the omg ym of a part only of the in 
terested members, and the agreement upon which 
the former acticn of the Commissioners was based 
having failed to become operative by reason of 
the withdrawal of the Union Pacific therefrom, 
the Commissioners now rule that there remains no 
agreement of the interested lines upon which they can 
act or under which the traffic can be withdrawn from 
the Western Traffic Association. It necessarily follows 
that the traffic in question still remains subject to the 
jurisdiction of the Western Traffic Association and 
belongs to the Trans-Missouri Division, where it had 
been assigned previous to any attempt to remove it. 
They further announce that having been advised that 
the matter will be appealed to the Advisory Board for 
determination they will suspend action pending such 
appeal. 

The Chicago 7ribune has a page of interviews with 
shippers and railroad commissioners in Missouri, Kan 
sas, lowa, Nebraska and Minnesota, the gist of which is 
that the interstate law is a practical failure; that all 
roads pay rebates to favored shippers. Some of the 
parties alleged to be favored by the seveial roads are 
named. The situation is said to be worse in Kansas 
than anywhere else. 

It is reported that the Baltimore & Ohio and the Penn 
sylvania have agreed to restore passenger fares between 
Columbus, Chicago and St. Louis to full tariff on March 
15. Fares from Columbus, O., and a good many smaller 
places to Chicago, and vice versa, have been two or three 
dollars off for some weeks. 

Traffic Notes. 
Ashipment of 18,000 bushels of corn is reported as 
having been sent from St. Louis to Mexico, via Mobile 
and the ‘“Tampico route,” a steamer line running from 
Mobile, which has lately been established 
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A Rochester paper says that the shipments of soft coal 
over the Buftalo, Rochester & Pittsburgh and the New 
York Central to New England points are now very 
heavy. The Bell, Lewis & Yates mines turn out 12,000 
tons daily, most of which goes to New England. 

The last quarterly report of Commissioner E. E. Hill. 
of the Colorado Car Service Association, shows 49,000 
cars handled, with an ayerage detention of 1.97 days. 
About three-fifths of these cars were handled at Denver, 
where, it will be remembered, the demurrage charge is 
only 50 cents a day. 

The Southern Pacific has recently taken two cars of 
bananas from New Orleans to San Franciscoin Jess than 
seven days, this being the first shipment of such fruit by 
rail to San Francisco. The city has heretofore been de 
pendent for this fruit on shipments received by steamers, 
which come at long intervals. 

The large shippers of Sioux City, Ia., are taking steps 
to form a traffic asscciation, in which they will try to 
enlist the co-operation of other Missouri River cities. It 
is said that they have engaged the services of Mr. J. V. 
Mahoney, who lately resigned the office of Traffic Man- 
ager of the Sioux City & Northern Railroad. 

The Texas Railroad Commissioners have informed 
the Fort Worth & Rio Grande that they will allow that 
road to increase its freight rates 10 per cent. The Com 
mission bas issued a circular giving permission to the 
roads of the state to adopt any classification ruling 
issued by the Western Classification [Freight ?] Associ- 
ation without a special order from the Commission. 

\ number of independent oil producers have sent a 
complaint to Governor Pattison, of Pennsylvania, ask- 
ing that the Pennsylvania Railroad and the National 
Transit Co., which operates a pipe line to the seaboard, 
be proceeded against in the courts for combining to keep 
up the rates on oil. It is said that an agreement be 
ween the companies guarantees the railroad 26 per 
cent. of the oil traffic from the region served by 
these companies. The petition is signed by the Pro 
ducers’ Oil Company, Limited, the Producers’ Protective 
Association, the Independent Refiners’ and Shippers’ 
Association, 20 other independent refiners and many 
prominent producers. ; 


Freight Claim Association 
Representatives of the Eastern and Western Freight 
Claim Agents’ Associations, together with representa 
tives of the lines south of the Ohio River, met at Chicago, 
March 3and 4, and effected an amalgamation of the 
existing associations and the lines south of the Ohio 
River, under the name “The Freight Claim Association.” 
The session on March 3 was devoted to the perfecting of 
details, formulation of by-laws and rules, etc. The com- 
mittees reported March 4 and the proposed by-laws and 
rules were adopted and the following officers elected: 
President, F. D. Howell, Pennsylvania: First Vice- 
President, A. T. Drew, Missouri, Kansas & Texas: Sec- 
ond Vice-President, C. W. Eldredge, Louisville, New 
Orleans & Texas; Secretary, S. A. Mehorter, Pennsylva- 
nia; Board of Arbitration, E. Nichols, Delaware, Lacka- 
wanna & Western; J. Tipton, East Tennessee, Virginia 
& Georgia; C. S. Sutton, Atchison, Topeka & Santa Fe. 


Grain Shipments from South Dakota. 
Chairman H. J. Rice, of the South Dakota Railroad 
Commission, has made a report to the Governor on the 
car famine experienced in that state last fall. The 
summary published in the press dispatches does not give 
much about the famine, except to say that the railroads 
and the Commissioners acted harmoniously in tryingjto 
mitigate it as much as possible, but there is a summary 
of shipments which seems to have been compiled with 
considerable care. This shows shipments of grain from 
South Dakota, as appears from the books of the various 
railroad companies po ae business in the state for the 
months of August, September, October and November, 
1891, as follows: 


Bushels. 
Corn rope 90,920 


Stored in elevators on the first of December, 6,000,493 
bushels; estimated amount in hands of farmers on same 
date, based on careful inquiry and actual figures fur- 
nished, 16,000,000 bushels. 


Demurrage at Chicago. 
The annual report of Manager E. D. Moore, of the Chi- 
eago Car Service Association, for the year 1891, shows 
that 930,875 track cars were reported, the average daily 
detention being 1.51 days. The report by roads is as fol- 


lows: 
Av. AV. 

daily daily 
Cars deten Cars deten- 
toads. reported. tion. | Roads. reported. tion. 
A.T.&8.7.... 1.63 | L. 8. & M. 8. 31,435 1.54 
B 2.48 1.53 
1.32 1.83 
Cc 1.59 1.48 
Cc 2.16 1.49 
Cc 2.30 | Wabash 1.66 
1.75| W. C 1.95 
( 1.42 | C. R. T. Assn. .1% 1.48 
Cc 1.59 .C. & B. 1.27 
C., O. B... 6.214 1.53 
©. 1.68: C.&8.E....... 27,662 1.45 
C., 1.35 | — 
1.52 Total.. «++ 930,875 1.51 

L.,N.A.& C.. 8,539 1 85 


Eastbound Freight Shipments. 
The shivments of eastbound freight t-om Chicago 
by all the lines for the week ending March 3, 
amounted to 100,592 tons, against 97,074 tons dur- 
ing the preceding week, an increase of 3,518 tons, and 
against 71,814 tons during the corresponding week of 
1891. The proportions carried by each road were: 


Roads. Tons. | P. c. 


Michigan Central................ 13,133 13.1 
Lake Shore & Michigan Southern. 13,785 13.7 
Pitts.. Ft. Wayne & Chicago... 12.2 
Pitts., Cin., Chicago & St. Louis 7 8.5 
Baltimore & Ohio. 5 6.1 
Chicago & Grand Trunk...... 12.8 
New York, Chic. & St. Louis. 10.4 
Chicago & 8.6 

100.0 


| The three Vanderbilt lines carried 35.4 per cent. and 
the two Pennsylvania lines 20.7 per cent. 
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H, H. WESTINGHOUSE 
General Manager, 


T. W. WELSH 
Supt. 


PA. S. A, 


MANUFACTURERS OF THE 


WESTINGHOUSE AUTOMATIC BRAKE 


JOHN CALDWELL, 
Treasurer. 


W. CARD, 
Secretary. 


GEO. WESTINGHOUSE, JR., 


President, 


The WESTINGHOUSE AUTOMATIC BRAKE is now in use on 24,000 engines and 292,000 cars. This 
includes (with plain brakes) 200,000 freight cars, which is about 20 PER CENT. of the Entire Freight Car 
Equipment of this country, and about 80 per cent. of these are engaged in interstate traffic, affording an 
opportunity of controlling the speed of trains by their use on railways over which they may pass. Orders 
have been received for 140,000 of the Improved Quick-Action Brakes since December, 1887. 


The best results are obtained in freight train braking from having all the cars in a train fitted with power 
brakes, but several years’ experience has proven conclusively that brakes can be successfully and profitably used on 
freight trains where but a portion of the cars are so equipped. Below is a graphical illustration of the progress made 
in the application of the Automatie Brake to freight cars since its inception 


Year. No. per year. Grand total 


1881 105 105 
1882 1,085 & 1,190 
1883 4,966 6,156 
1884 21,207 
1885 31,617 
i886 40,563 
1887 49,844 
1888 77,540 
50,502 44.107 
1891 39,061 193.168 


193,168 freight cars fitted with the Westinghouse Automatic Brake, which is nearly 20 per cent. of the 
Entire Freight Car Equipment of this country. 


E L. ADREON, Manager. JOHN B, GRAY, Agent. C. C. HIGHAM, Genera! Supt 


THE 
AMERICAN BRAKE, company. 


NEW YORK OFFICE, 


{60 Broadway, JOHN B. GRAY, Agent. 


CHICAGO OFFICE, 


GRAND PACIFIC HOTEL 


THE WESTINGHOUSE AIR BRAKE CO. Lessee, 


MANUFACTURERS OF 


LOCOMOTIVE BRAKES. 


General Offices and Shops, Second and Tyler Sts., ST. LOUIS, MO., U.S. A. 


Standard Outside Equalized Pressure Brake, for two or more pairs of Drivers, furnished to operate with either STKAM, AIR or VACUUM 


~ 


— 


€ 
| 
wk 
| 
a 
4 
| 


XXiv THE RAILROAD GAZETTE. (Marcu 11, 1892 


NUT LOCK 


oe nut lock is presented on its merits as the best and cheapest device for securing 
track joints. 

It is a torsional loop made of good quality of tempered spring steel, having horizon- 
tally inclined foot pieces, which are curved inward, thereby gréatly,increasing the spring 
resistance and acting simultaneously ; rests upon the base of angle bar, or underlying 
rail base in case of fish plate, preventing the loop portion from rotating and hammering 
down thread of bolt. 

The nut lock for % bolt made of 44 in. square steel, standard pattern, yields a tension 
of 4,300 lbs. on the bolt, which is sufficient to reduce the wear of the bearing surfaces of 
the angle bars on the rails, imparting, as it does, a uniform bearing the entire length of 
the bar. 

The ‘Standard’ Nut Lock bas sufficient elasticity to maintaina tight joint, which 
cannot be truthfully said of many light-weight single coil washers. 

‘he “‘ Standard” Nut Lock is, in its superficial form, similar to an annular coil 
twisted out of plain, i. ¢., the curved shoulders or ends of the loop proper are spread in 
the usual manner of spring coils, at “hich bearing points the locking friction is equal to 
that of the best single coil washer, and added to this it is terminated in inwardly curved 
extensions, which must apparently furnish additional! short leverage spring force of a 
torsional character. 

Distinctive Merits of the “Stanaira’ Nat Lock, Condensed: 

Fixedness of position—cannot rotate and bammer down threads of bolt. 

Cannot get one end ‘nto elongated slot of angle-bar 
Manufa.tured under D. O. Ward’s Patents by the Unlike any perma  ntly placed, double washer, the Standard is interchangeable 
regardless of distance bet ween bolts. 


C annot be put on w rong 5 side out, as the outward projection of the foot pieces would 
STANDARD NUT LOCK | 


Has more spring power direc etly under the nut than any two ordinary coil nut locks. 
Being fixed in position. it offers double the locking friction of nut locks, which when 


NOS. 236-248 BANK ST., NEWARK, N. J. in their dead “set” condition turn back with nut by the vibrative effect of passing train. 


The “Standard”’ Nut Lock embodies the old principle of spring power improved by 
. overcoming the objection to the double washer or nut leck, and covering the wea 
SAMPLES FREE. i 3i il w 


points of the single coil washer. 


Excelsior Automatic Nut-Lock and Fish Plate Spring 


These Nut Locks have been adopted by the New England Road-Masters, 
in Conventions held at Hartford, Conn., Oct. 19 and 20, 1887, and 
Boston, Mass., Aug. 15 and 16, 1888, as the best 
Nut Locks known. 


Sample lots furnished for trial, free of expense, by forwarding the distance 
between centres of fish-plate bolts. Correspondence and orders solicited. 


RUFFNER & DUNN, 


Patentees and Sole Mfra.. SCHUYLKILL FALLS, Philadelphia, Pa. 
Simple. THE NA IONA O K Made for all 

Easily THE ONLY POSITIVE NUT LOCK IN COMBINATION WITH ELASTICITY. 


Aoplied. | Sixty Millions in Use in 
Very Railroad Track. 


Effective. 


Nut Lock. 


Single 


A trial is re- 
For Use on All Kinds and quested. 


Classes of Work. 


Samples free of 


THE NATIONAL LOCK WASHER CO, Newark, N. J. expense. 


THE FROST DRY CARBURETOR SYSTEM OF CAR LIGHTING. 


The Greatest Light of the Age. Extensively Used by the Pennsylvania Railroad and the Pullman Palace Car Company. 


AIR 


TANK. 


GENERAL ARRANGEMENT OF PARTS OF LIGHTING SYSTEM ON CAR 
It cannot fail to attract the attention of practical railroad managers on account of its absolute safety, durability, simplicity, efficiency and its great economy. Each 
amp gives 100 candle-power illumination. One hundred hours’ continuous service from one charging of the carburetor. 


THE RAILROAD LIGHTING & MFG. COMPANY. Office, 700 and 701 Girard Build:ng, Philadelphia, Pa., U.S. A. 


THE STANDARD THERMOMETER 


HAS BEEN ADOPTED BY THE 


PENNSYLVANIA, BOSTON & ALBANY, FITCHBURG, 
and numerous other roads. 


Is not Excelled. Send for Circular. 
— STANDARD THERMOMETER Peabody, Mass, 
GOLD CAR HEATING COMPANY 


NEW YORK ADDRESS: N. E. Corner Frankfort and CMM Sts. * CHICAGO OFFICE: 652 The Rookery, EK. H. GOLD, HRepresentative. 
UPWARD OF 4,000 CARS AND LOCOMOTIVES EQUIPPED WITH OUR SYSTEMS OF CAR HEATING. 


STEAM 
Gold’s INTERCHANGEABLE, with Gravity Relief Trav. 


UNIVERSAL, = to couple with SEWEL. 
“ WESTINGHOUSE TYPE, “ GIBBS, 


re" We own the Sole Kights under United States Patents to put Traps on Steam Couplings. 


Send for Catalogue, etc. 
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RAILROAD GAZETTE. 


A. W. SOPER, Presipenr. 


The Safety 


THE 


BY HOT WATER CIRCULATION AND DIRECT STEAM WiTri 


REGULATING DEVICES. 


REL IABLE AND UNIFORM HEAT. 


ECONOMICAL AND RAPID CIRCULATION. 
GIBBS’ AUTOMATIC COUPLER OF WESTINGHOUSE TYPE, 


ABSOLUTELY STEAM TIGHT. 


ROB’T ANDREWS, Vice-Presivenr. 


HEATING - SYSTEMS. 


R. M. DIXON, Enaincen. Cc. '. GATELY, Secretary 


THE BEST, 


W. R. THOMAS, Treasuren. 


THE - LIGHTING - SYSTEM. 


THE CELEBRATED PINTSCH COMPRESSED OIL GAS METHOD 
IN USE ON OVER 40,000 CARS IN EVROPE AND AMERICA. 
MOST ECONOMICAL AND ONLY SAFE LIGHT FOR RAILROAD PURPOSES. 
IN BRILLIANCY AND CLEANLINESS UNSURPASSED 


THIs SYSTEM HAS BEEN ADOPTED BY THE U. S. LIGHT-HOUSE BOARD [FOR LIGHTING BUOYS 


160 


Gar Heating and Lighting Co., 


BROADWAY, NEW YORK. 


WM. MARTIN, President, 


MARTIN ANTI-FIRE GAR HEATER 


NOW IN USE ON MORE THAN 3,500 CARS AND ENGINES. 


soos & Albany Railroad, 
New York Central & Hudsoii River 
Lake Shore & Michigan Southern, 


Michigan Ceatral 
Cleve., Col., Cin, 


& Ind. “ Bee Line, 


Dun “be _-— Valiey & Pittsburgh. | Beech Creek Railroad. 
New York, Susquehanna & Western, | Detroit, Lansing & Northern, 
Cleveland & Canton, 


West Shore, 


AND IN USE ON MANY OTHER RAILROADS. 


FRANK E, SHAW, Vice-President and Treasurer. 


= ADOPTED 


County Elevated, Fall Brook Coal Co., 


MANOFAOTURERS OF 


W. E. CANDEE, Secretary, 


Buffalo, Rochester & Pittsburgh, 
Providence & Worcester, 

Long Island Railroad, 

| North. Cent. Div. of Pennsylvania System, | Elmira, Cortland & Northern R. R. Co. 
| Lehigh Valley, 


Martin’s Combination Car Heater, DeKalb Ventilating Car Window, Automatic Car Light Extinguisner, 
Automatic Steam Trap, ergy | Pressure and other Valves Especially 
t 


Adapted to Steam Car Heating. 


WHOLESALE DEALERS IN BRASS AND IRON STEAM FITTINGS, STEEL AND WROUGHT IRON PIPE. 


MARTIN ANTI-FIRE CAR HEATER CO., DUNKIRK. N. Y 


ALBANY, N.Y. 


Trinity Pvace. 


New York City, 


115 Broaoway. 


STEAM COUPLERS 


AND 


FIRE PROOF 


¥ 


HEATERS. 


CONSOLIDATED 


McElroy, Sewall, Westinghouse and other Patents. 


CATALOCUES UPON APPLICATION. 
Special Appliances and Extra Strong Fittings of Every Kind. 


AUTOMATIC CONTROL OF HEAT. 


CAR-HEATING CO. 


CHICA GO; 
616 Prenix 


Canada, 
Coaricook, P. Q. 


COMMINGLER, 
DRUM, 


DIRECT STEAM 
SYSTEMS, 


THE CAR-HEATING PROBLEM SOLVED 


A Practical Method Produced. 
Easily Handied by Train Men. 
Controlled by a Single Valve. 
Meets Every Requirement. 


| =xoT WATER. 
THE NATIONAL CAR-HEATING COMPANY, 436 ROOKERY, CHICAGO. 


| SEARLE’S STEAM HEATING | 


AND DOUBLE CIRCULATION or 


Any Water Circulating 
System’ Can be Utilized. 

The CONDENSED STEAM 
AUTOMATICALLY Removed. 


kK 


G. KENLY, General Manager. 


STORED HEAT IN EARTHENWARE TUBES. 


MORTON SAFETY HEATING COMPANY. 


BEING USED ON THE FOLLOWING ROADS: 


Grand Trunk. 


Canadian Railroads : 


Intercolonital, 


This system of heating is now in successful o 
({ERCOLONLIAL ROADS OF CANADA, NORFO 
MINNEAPOLIS & OMAHA« RIOH MOND. K3BURG & POTOMAC, and ROAN. 
OKE & SALEM ROADS, of the UNITED 
ONE HEATING in the Coldest Climate keeps a train thoroughly comfortable for two 
hours, and a pressure of steam afterw — of ive minutes in each hour, is sufficient to main 
ain a uniform temperature of 70 d 
‘lent there is absolutely NO DANGE 


steam 


cost of equipping trains 


MORTON SAFETY HEATING CoO., 
N. Offfee: Aldrich Court, 45 Broadway, | MSaltimore Odice : 106 E, Saratoga Streot, 


ATES. 


No overheating and no cold cars. 
OF FIRE, or injury from SCALDING, 


Send for our new circular, showing winter tests and references. For full particulass of 1% 
ress 


EUGENE CARRINGTON, Gen, Sup 


United States Railroads 


Chicago, St. Paul, 
neapolis & Omaha. 


Norfolk & Western. 


Richmond, Fredericks- 
burg & Potomac. 


ration on the GRAND TRUNK and 
K & WESTERN, CHICAGO, ST. PAU 


In case of acci- 
by escape of 


atts in came time at a cost of 2% cents each 


ani weepe;rs. 


New Era Grader, Ditcher and Railroad Builder. 


tn ouilding railroads makes cuts or fills enbankments for 2 cents per cubic 
00 cubic yards in 10 hours with six teams and three men. 


yard, moving 1,000 te 
Loads 600 to 800 wagons 


4 roads at the rate of one mile in 
ys. also make ustin-Reversible Road Machine, Buck Scraper, Wheel and Drag 
Contrastors’ Plows, Street S Send for 


AUSTIN MFG. 0O., Chicago’ TL. 
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FREIGHT CARS, CAR WHEELS, CAST IRON "WATER, 
AND GAS PIPE, CASTINGS AND FORGINGS. 


Cc, R. Woontmn, Prest, C. H. ZEHNDER, Vice Pres, and Genl. Manager. 
wa. F. Lowry Treas. FRED. H. Eaton, Secretary H. F. GLENN, Genl, Supt. 


> j ME WH SA 
RAILWAY and MINE CARS. orig for 1990 Ilustrated Catalogue, showin, 


Works and office on main line Pennsylvania and Philadelphia & Readin KALAMAZOO R. R. VELOCIP f 
Railroads. Arthur King, Prop., Middletown, Pa. PRICE, $20. 


SOUTHERN & eROIELO REFRIGERATOR CAR CO. 


CRITT. A. COX, President. BE. D. LEACH, Seoy. and Treas. 


BUILDER OF THE 


SOUTHERN & PACIFIC 


STANDARD REFRIGERATOR CAR. 


——RIORDAN PATENTS,—— 


GENERAL OFFICES : 
SUITE 1307 


FRUIT AND 


CHAMBER OF COMMERCE 
CHICAGO. 


The best Refrigerator Car now in use for Ship pers of Dressed 
Meats, Fruits, Dairy Products and Brewers. 


PHILADELPHIA. 


BUILDERS OF 


= Railway and Tramway Cars 


CORRESPONDENCE SOL ICITED., 


FREIGHT SERVICE. 

Chilled Car Wheels of the Highest Grade only. Aales, Iron | = 
and Brass Castings. Capacity: 20 Cars and |S 
400 Car Wheels Daily. 
We respectfully solicit your inquiries and specifications, 

F. BF CANDA, President. C. J. CANDA, Vice-President. J. W. SAVIN, Gen. Agent. 

11 PINE sTt., NHDW YORE. 
E. ENSIGN, Secretary and Treasurer. 


HUNTINGTON, WEST VIRGINIA. 


CARS FORE T 
THE ENSIGN MANUFACTURING COMPANY, -BLOON \SBURGZ CONTRACTOR'S ROTARY 
Manufacturers of CA Ess for Every Kind of CAR COs: DUMP CARS. 


EMLOCKAAL. 
J LOCKARD. 


YOUNCSTOWN CAR MFG. CO South Baltimore Car Works 


BALTIMORE. MD.. 
Youngstown, Ohio. BUILDERS OF RAILROAD FREIGHT CAIs 


RAILROAD FREIGHT CARS ERIE CAR WORKS, Limited. 


ANDREW MILLIKEN, Gen. Man. Capacity, 20 CARS PER DAY. ERIE, PA. 

nacnendbemaal OF CAR WHEELS, STREET AND MOTOR CARS. 


PASSENGER COACHES, BAGGAGE & MAIL CARS. 


FIRST 
FoR 


Box Cars, Refrigerator, "BEST Box Can 
Stock Cars, ‘ Excursion and CHICAGO Exposition 
\ Caboose Cars, 
Hand, Push and 
Flat Cars, Mining Cars. 
Logging Castings and 
f= Warehouse Trucks, Forgings. 


ST. CHARLES. MO. 


WASON MANUFACTURING CO., SPRINGFIELD, MASS 


Established 1845.) Manufacturers of all descriptions of Railway Cars, Car and Locomotive Wheels, Frogs, Switches and Railway Castings. Empioy none but Experienced Workmen, and 
have on hand a Large and Complete Stock of Seasoned Lumber, sufficient for several years’consumption. Special facilities for furnishing Sectional Work for Exportaticn. 
aaa CAPACITY, ONE PASSENGER AND SIX FREIGHT CARS. SHIPMENTS MADE FROM NEW YORK OR BOSTON. 


O. FISK, Pres 
H. 8. HYDE. Treas. NEW WORKS BUILT 1872. P. O. ADDRESS, BRICHTWOOD, MASS. 


MICHIGAN CAR COMPANY 
HUGH McMILLAN, 
Vice-Pres. 


JOSEPH TAYLOR, Secy. 
MANUFACTURERS OF 


MOMILDAN, RAILROAD FREIGHT AND REFRICERATOR CARS, PLUMB, Gen Ast. 


J48. MoGREGOR, Car Wheels and Castings, Axles, and Coupling Links and Pins. GEO. 0. BEGG, P. A 


Capacity DETROIT MIOH. :0,0000ars per Annum. 


= 
i 4 HERN & Pa, 
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of the CONSOLIDATED BRAKE SHOE CoO., 
FOR OHIO AND WESTERN STATES: THE CONGDON BRAKE SHOE CO., Phenix Building, Chicago, III. sy 
FOR OHIO AND EASTERN STATES: (‘CONGDON SHOES) RAMAPO WHEEL & FOUNDRY CO., Ramapo, New York. 
FOR OHIO AND EASTERN STATES: (FLANGE SHOES) RAMAPO IRON WORKS, Hillburn, New York. 

FOR SOUTHERN STATES: THE ROSS-MEEHAN BRAKE SHOE FOUNDRY CO., Chattanooga, Tenn. 


Shoes should be ordered in accordance with the above allotment of territory. 


HALE & KILBURN’S HICH BACK TILTINC CAR SEAT. 


Over 35,000 sold since it was placed on the market (January, 1887), fa follows: 


Cars Cars Cars ; Cars | Cars 
N. Y. Central.... 181/Dul., 8. Sh. & At. 20|N.Y.,L. E& W.. 50 Illinois Central... 56 Louisv. & Nashv. | Royal Blue, L'td. 24 
Balt. & Ohio...... 118\Richm. & Dany.. 20 | Cent. R. R. of N.J. 58 |N. Y. & New Eng. 72) Old Colony R. R.. 46) Long IslandR.R. 23 
Lehigh Valley.... é6 Phila. & Reading.185 | E. Tenn.,Va.& Ga, 38 


Various other 8, 295 cars. Total number of cars, 1,275, running on 65 different railroads. 


NO CAR SEAT IN THE HISTORY OF RAILROADING CAN EQUAL ITS RECORD. 


ALSO MANUFACTURERS OF 


Parlor car chairs with detachable seat and back. Double reclining seats. Flexible stee! top 
car seat springs. Rattan canvas lined seatings, etc. Write for our catalogue 


«©THE HALE & KILBURN MFG. CO. 


ft W. HARVEY, Proprietor. J. D. McILWAIN, General Superintendent. T He KE 


HARVEY STEEL GAR 


are prepared to build STEEL AND WOODEN F REICHT CARS AND 
FREIGHT CARS; also have a separate Repair LOCOMOTIVE BOILER TUBES, 


THE Plant equipped with modern appliances for WROUGHT IRON PIPE OF SUPERIOR QUALITY. 
HARVEY REPAIRING FREIGHT CARS for railway Soaton 


STEELCAR Private companies. PHILADELPHIA, PA. 


Special facilities for making all kinds of CAR 
AND RAILWAY FORGINGS. Inquiries Attention Gar Builders 
‘ 


solicited. Delivery unsurpassed. 


DO YOU WANT THE 


NEATEST, 
SIMPLEST, 
STRONGEST 


CAR WINDOW BALANCE? 


IF 80, WRITE TO 


CALDWELL MFC. CO. 


BOX NO, 1022, 
has aemon a i a saving of more than 99 per cent. to repairs to draft rigging. Success. 


| ROCHESTER, N. Y¥., U.S. A 
fully us od m the Janney, Standard, Buckeye, Hinson and oth couplers. 


a Ve can ve as 
eference over 70 first-class companies. No broken draft springs. -No draft timbers of draw- INK ELT ACHINERY 0. 00SaC unne oute 
bars a No machine work Do not take Ay for a pattern, but send j 
‘o the company’s office for drawings and full instructions. nal Ya 
THE AMERICAN CONTINUOUS DRAW WAM Co. Aurora, Ind. FITCHBURG RAILROAD. 


CHICAGO, ILL... Short line between the Kast and West. “lec » 


DELAWARE CAR WORKS, | SE 


Cable address “Jackson.” Special attention given to Sectional Work for HANDLING MACHINERY. RON WORKS. BUF. 


Manufacture Mail, Baggage, Box, Gondola, Flat Gravel Coal, Mine and 
Hand Cars. Patent Turn-Tabi les and Centres for wooden Turn- 


Chilled Iron Car Wheels. 


v e have in connection with our Car Works an extensive Foundry and Machine Shop, and 
o do a genera! Machine Business, 


“AR 10 PAR DE E, Proprietor. S. B, MORGAN, Manager. Capacity, 350 WHEELS PER DAY. ERIE, PA. “3 it 


ANDRESS PAINT COLOR COMPAN’ 


MANUFACTURERS 0 CEY OF E PE OF 


AILLWAY ™M RIN E PAINTS 


Office: Works: HABVEY, ILL. | 
S25 The Beokery, (Chicago Suburb), 
CHICAGO, at Crossing Ill, Cent, and G. T. } 


J. P. COULTER, Pres. and Gen. Ne HIBBE RT, Vice-Prea. 
CLT ER, Sec 


AMERICAN DRAFT A ND BUFFING APPARATUS 


utting Mach 
HOW. AnD TRON WORKS, BL N. Y 


15 ST. N YORK 
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W. A, ALEXANDER, President. 
A. C, McCorp, Vice-President. THE 


dD. 


RAILWAY SU — COMPANY. 


THE DREXEL Courter. 


The Drexel Journal Box Lid, 


WRITE FOR DRAWINGS AND SAMPLES. 


Knuckle is pulled open from side of 
car. Drawbar cannot fall on track in case 
of pul! out. 


THE ROOKERY, CHICACO. Eastern Office, Columbia Building, New York. 


THE SURVIVAL OF THE FITTEST.” 
Van Dorston Cushioned Car Coupling Equipment Co. STA A 4 0 UJ PLE R, 
VAN DORSTON CUSHIONED CAR COUPLER. Davia. Mall Iron; Kauotle, Pressed Steel: Pin, Drop Forged Stee 


B. 


Lightest, war oy and Best. Automatic Self- ‘Opening and Self-Adjusting. Insures 
Safety to Trainmen. Independent Double-Acting Gravity Lock, 


No Slack Required to Uncouple. 


Also the Van Dorston Single, Double and Triple-Acting Cushioned Draugh) 
Gear. Seventy-five per cent. reduction in shocks on the part of the couplers and car 
bodies, and consequent great economy in repairs. Increase in yard room of from 12 tc 
18 cars per 1,000. Correspondence respectfully solicited. 


Van Dorston Cushioned (ar Coupling Equipment Co,, With Chain Attachment for Opening the Knuckle WHEN 


H. HAMILTON, Superintendent, EDWARD H. JOHNSTON, President. REQUIRED. 


THE STANDARD CAR COUPLING CO., 


T RQ J A A 0 | New York Office, 45 Broadway. Chicago Office, 1018 The Rookery. 
M. Cc. B. TYPE. 
THE STRONGEST AND THE ONLY SAFETY COUPLER. 


SAN FRANCISCO, CAL. 


Onlv Iron and Steel Ship Builders on 
Pacific Coast. 


The knuckle may be thrown open for coupling by the hand-rod at the side of the car, rend 


pate it unnecessary for trainmen to go between the cars to open the knuckle. The action is 


tive, and not dependent on springs or gravity. A SPECI ALTY 


ae lock hi has a bearing of four square inches on the knuckle. F 
Engineer of Fairbanks & Co.’ \esting department, says: “ {TIS THE STRONG 
est COUPLER NOW IN THE MARKET 


THE TROJAN CAR COUPLER 00., HYDRAULIC LIFT DOCK 


New York Office, Il Pine street. TROY, N. Y 


ST. STEEL COUPLER, GATES ROCK AND ORE BREAKER. 


See Large Advertisement in Last or Next Issue of This Paper. 


FREIGHT, PASSENGER GATESIRON WORKS, 50a So. Clinton St., Chicago, Ill., U.8.A. 


covrcens, NEW DEPARTURE IN RATCHET 


ST. LOUIS GAR COUPLER C0., 


| FRANK BAKEMAN & CO., 6 Rotunda, Rookery, Chicago, GENERAL AGENTS. 
AVERY & WEST, 450 Rookery, Chicago, WesTeRN AGENTs. 


The movement of the 


ST. LOUIS, MO. handle in either direc- 
HENRY O'HARA GEO. A. BANNANTINE tion causes a continu- 
wal. A. BANNANTINE, | ous drilling, thus doing 


President. Vice-Prest. Secretary 
| the work in hilf the 


creosorina works Mather fr Cualing Locoutives [am without 


Office, Washington St., 80. of Gap, Jersey City, N. J. 
H. StaNLEY Pres. WALTER G. Bera, Engr. 


al labor, The drill is 
Before you forget it, send for Catalogue strong, durable and 
7% easily operated, the 


8 
Lumber, Pilin; with C. U N T Cc O., working parts being 


OIL OF COAL TAR. Creosoted timber furnish | completely protected 
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Automatic Interchangeable Car Coupling Company, 


CALIFORNIA 


Iron, 


WITH 
Stee/ Knuckle. 


F. L. WELLS, 
116 South Clinton St., Chicago, Ill. (Home Office, San Francisco. Cal.) 


Locomotive and Car Axles, 


M. C. B. Standard 


Automatic Freight Car Coupler. 


New York Office : Chicago Office . 
120 BROADWAY. 941 THE ROOKERY. 


Gould 
Coupler Co. 


Buffalo Office and Works, 


AUSTIN ST. 


Coupling 
Links and Pins. 
ul 


ACOH 


Gould Continuous 
Platform and Buffer. 
Gould Vestibule. 


SMILLIE COUPLER. 


Direct drop of full sized pin makes a double lock formed by draw bar at “C” and ibs 
Pin “D.” Equally strong if pivot pin “A is lost. Should pin ‘be lost, use any link— e 
no chains being required. The strongest Knuckle and Coupler known. Cannot be 


unlocked by any jolt of the ears. Couples with all M. C. B. types. The locking pin| Without using piv t 


drops behind the step on rear of Knuckle “‘ K,” and keeps the knuckle always open 


when carsare separated. Removing the pivot pins, 33 loaded gondola cars were drawn pin, on Fairban ks’ 
testing machine 


freee Fe earen, N. J., to West End (18 miles), the pull being entirely on the DOUBLE 
JOCK, 


The drawbar is Malleable tron. The Knuckle Pivot and Locking Pins steel. 


§2 Broadway, New York. Works, 91 Clay St., Newark, N. J = me 


AR 
OUPLING 
OMPANY. 


M.C. B. COUPLER for Freight, Passenger and Locomotive Tender Service. 
Special carryi irons, rod brackets and coupling pins. SoLEOQwwnersof Flange and 
Groove method of interlocking knuckle and drawhead, taking strain from Pivot Pin. 


‘Tested to 150,240 


tensile strain, @ 


SO Broadway; New Work. 
GAN, Pres. T. W. German, Gen. Man. T. L. McKeen, Supt. 


AW. ME Conw 


oP 


LIMeRoc 
~ SUNN. 


PA. 
JANNEY-HIE 
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Pitt5RORGH, Or - 
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THE STILCER STROSLER 
_AUTOMATIC CAR COUPLER 


Is the Cheapest, Safest and S rongest 


Coupler, on account of its durability. 
The oaly Automatic Coupler that has 
a lateral swinging hook and couples with 
the link and pin proper, and pulls 
direct from the centre atall 
times. 

This coupler has been in use on the 
Birmingham Division of the L. & N.R.R, 
five months without a break. We take 
pleasure in referring to the Supt. Motive 
Power, L. & N. R. R,, as to its merits, 


For any information, photographs, models or sample couplers address No. 810 FIFTH ST., LOUISVILLE, KY. 


THE BALTIMORE CAR WHEEL COMPANY 


MANUFACTURERS OF 


CHILLED WHEELS OF ALL PATTERNS AND SIZES FOR EVERY SERVICE, AND WITH 0R WITHOUT AXLES. 


CAPACITY, 400 WHEELS PER DAY. 


PAUL BAKER’ Treasurer. OFFICE AND WORKS: Fulton Junction, Baltimore, Md. 


COCKERILL’S WROUGHT IRON CENTRE) 


Spoke and Disc Steel Tired Wheels, CAR WHEELS, 
OF AMERICAN STANDARD, 


and Other Castings. 
For Locomotive Driving Wheels, Locomotive Tender an¢ Foundries, Qd. Trunk and M. C. R. R. Junc., Springwe'ls. 
Truck Wheels and Passenger Car Wheels. Office No, 1 ee Building 
DETROIT, MICH. 


JAMES McMILLAN, Pres. J. H, WHITING, Supt. 
Vice-Prest. W. K. ANDERSON, Trea: 
. C, MOMILLAN, Secy. and Gen, Man. 


heels. 


ortant roads of 


he most imp: 


Europe is the record of our w 


THE KRUPP SYSTEM 


AMERICAN STANDARD 
Gibson Fastening. 


WHEELS 


Adapted as Standard Wheel on some of the Prin« al CA ST-ST E E L WO 


oads in this country. Apply for Catalogue. 


CHAS. G. ECKSTEIN & ©0., Sole Agenis, Of FRIED. KRUPP, Essen, Germany. 
$2 Liberty 8t.. New York. 


lvania R. R., and over 25 years 


Fourteen years of constant service on 


the Pennsy 
of service on t 


REPRESENTED BY 


THE CAYUTA WHEEL AND FOUNDRY CO): THOMAS PROSSER & SON 
AND SAYRE STEAM FORGE 15 Gold Street, New York. 


WHEELS 


AND 


AMERICAN STEEL WHEEL CO, 


GENERAL OFFICES : 


Central Building, New York City. 


——MANUFACTURERS OF 


Solid Steel Locomotive Driving 
Wheels, Solid Steel Driving Wheel 
Centres, Solid Steel Engine Truck and 
Tender Wheels, Solid Steel Passenger 
Car Wheels, turned on tread and flange 
and balanced, on which we give a mile- 
age guarantee; alsoSolid Steel Castings 
for railroad use generally. The accom- 
panying illustration shows.our new 
30-in. Spoke Engine Truck Wheel, 
which has a thickness of tire of 24¢ ins. 
These wheels are making large mileage 
records on various railroads through- 
out the country. 


Correspondence Solicited, 


tor Tt, ,comotives, Tenders, Passenger and Freight Cars. 
RAILROAD CASTINGS AND HEAVY FORGINGS. 
HOWARD ELMER, Pres. F, E, LYFORD Treas. M. C, CHAPMAN, Supt. 
SAYRH PA. 


THE WASHBURN CAR-WHEEL COMPANY 


HARTFORD, CONN. 


CRUCIBLE 
STREL-TIRED WHEELS, 


= For Parlor and Sleeping Cars, 
Passenger Coaches, Locomo- 
tive and Tender Trucks. 


CAST-IRON CENTRES 


WELDED TO 
Hammes & Rolled Crucible Stee! Tires, 


J PAUL, President. SAMUEL GARWOOD, Vice-President. 
~ Ow: WHITCOMB, Secretary and Treasurer. GEO. W. CUSHING, Gen, Supt 


FOUNDRY AND MACHINE ELS 


LLED CAR WHE 
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FRANK S&S. LAYNG, CHainman. 


10 WALL ST., New YORK 
237 FRANKLIN ST., BOSTON 
T19 PHOENIX BUILDING, CHICAGO 


PICKERING 


Cc. R. KEARNS, SECRETARY ANO TREAS 


SPRING CO., Limited 


MANUFACTURERS OF 


Railway Springs of Every Description 


PHILADELPHIA 


LOBDELL CAR WHEEL 00. WILMINGTON. DEL 


Established 
Double Plate, 
Single Piate 


Also 
OPEN AND 
Solid Plate 


STREET CAR 


WHEELS 


Hollow Spoke 
WHEELS 


FOR 
Broad and Nar- 
row-Qauge Cars 
Engines andTen- 
ders. 


Either im the 
Bough or Fitted 


on Axles. 
CAPACITY. 500 WHEELS PER DAY. 


TAYLORIRON & STEEL CO. 


Successors to “‘THE TAYLOR IRON WORKS,” 


HIGH BRIDGE, NEW JERSEY, on line of C. R. R. of N. J. 
New Orrice: Room 505 CENTRAL BurLpine, LIBERTY AND West Srs, 


——MANUFACTURERS OF—— 


Steel Tired Car Wheels, Chilled tron Car Wheels, Car and 
Locomotive Axles, Iron and Steel Forgings. 


THE 


Standard 
Steel Works, 


MANUFACTURERS OF 


Locomotive and Car-Wheel 


TIRES. 


OFFICE: 220 SOUTH FOURT? ST. 
Philadelphia, Pa. 


LATROBE STEEL WORKS 


MANUFACTURERS OF 


TIRES 


FOR LOCOMOTIVE AND CAR WHEELS. 


Works and Main Office, Latrobe, Pa. 
Branch Office, 251 8. 4th St.. Philadelphia 


CUSHION CAR WHEBI 


RECORD 40,000 MILES, 
1-16 INCH WEAR. 


Simplicity. 
Durability. 
Economy. 
Elasticity. 


Safety. 
Noiseless. 


For Coaches, Locomotives and Tender Trucks on Elevated, Electric and Street Railroad s 
Two pieces only. Centre never removed from axle. ‘Tire Tenewed in any shop. Cushion 
absorbs all vibrations or undue stress and thrusts. One half more mileage than any other 


wheel made. 
SEND FOR CIRCULAR. 


CUSHION CAR WHEEL cmrcaco. 


THE COMING RAIL JOINT 


FOR STEAM ROADS. 
IN SUCCESSFUL USE ON 40 ROADS. 


By its use the rail is made as 


strong at the joint as it is at the 
centre of the rail as it lies in 
track. 

It is simple and easily applied, 
and has always given satisfac- 
tory results. 

It is the safest joint to use, 
and cheaper in the long run 
than the angle bar. 


It will increase the life of the 
rail over 25 per cent. 


PATENTED IN UNITED STATES AND EUROPE. 


CONTINUOUS RAIL JOINT COMPANY OF AMERICA, 


SOFTNESS, 
DUCTILITY 


AND 
BOX PURITY. 
Places up 


— Ingots, Slabs and Blooms. 
SHOENBERGER & CO.. PITTSBURGH, PA. 


BOWLER & COMPANY, 


Nos. 10 to 24 Winter 8t., CLEVELAND, 0, 


MANUFACTURERS OF 
Car Wheels of all Kinds and 
Sizes, with or with- 
out axles. 


= Railroad Building and Heavy Castings 
A SPECIALTY. 
PENNSYLVANIA RAILROAD. 


GREAT TRUNK LINE AND UNITED STATES MAIL BROUTE. 
BEST CONSTRUCTED AND MOST COMPLETELY EQUIPPED 
RAILWAY IN AMERICA. 


Locomotive 
AND 
Smoke Stack 


OPEN HEARTH 


UNSURPASSED. 


Connecting all the principal cities om the Atiantic coast with those in the Mis- 
sissippi Valley and on the Great Lakes. Through trains with Pullman 
Vestibule Cars attached, between New York, Philadelphia, Washington and 
Baltimore and Ohicago, St. Louis, Cincinnati and Louisville. 

Begrage Checked to eeeetion, Fare always as low as by any other route. 

For tickets, palace and parlor car accommodations, and all desired information, apply at the 
offices of the company: No. 25 Washington street, Bostom; No.1 Astor House, Nos. 435, 849 
and 944 Broadway, and Desbrosses and Cortlandt street Ferries, New York 3 Nos. aa and he 
Shestnut street, and Broad Street Station, Philadelphia; N. EK. corner Baltimore > and Calvert 
treets, Union Station and Northern Central Railway Station, yay 7 E. corner 

hirteenth street and Pennsylvania avenue, and Baltimore and Potomac Railroad Station, 


Broad and Market Sts., Newark, N. J. 


Washington 
CHAS. E. PUGH, General Manager. J. R. WOOD, General Passenger Agent. 


WORTHINGTON 


STEA 


HENRY R. WORTHINGTON, 


YoRE 


SEND FOR CATALOGUE 
PUMPS 
Paw 
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FONTAINE CONTINUOUS RAIL 


(For DESCRIPTION SEE RAILROAD GAZETTE OF Dec. 18, 1891). 


THE MOST ECONOMICAL. ABSOLUTE SAFETY. 
HIGH RATE OF SPEED WITHOUT ANY JAR. 


CHICAGO OFFICE: NEW YORK OFFICE: 


Room 320, Home Insurance Office, 205 La Salle Street. Room 615, Mutual Life Building, 32 Nassau Street. 


WORKS .AND MAIN OFFICE: 


FONTAINE CROSSING CO., DETROIT, MICH. 


BARNUM & RICHARDSON Mrc. Co.., 
Office, 64 South Jefferson St., CHICAGO, /LL. 


—MANUFACTURERS OF— 


LOCOMOTIVE, 
PASSENGER, 
FREIGHT 


—AND— 


STREET CAR WHEELS, 


IN THE 


] Barr Contracting Chills. 


Salisbury Charcoal Pig Iron. 
Street Railway Curves, 
Crossings, Frogs and 
Switches. 


Ma chinery and Heavy Cas tings af 
all descriptions, Wheels are made 
perfe ctly cylindric al, uniform in 
chill, and with treads ground. 


RAMAPO IRON WORKS 


HILLBURN .ROCKLAND COUNTY, N. Y. 
MANUFACTURERS OF 
Switches, Automatic Safety Switch Stands, Yoked Frogs 
Bolted Plate and Spring Rail Frogs, Automatic 
Distant Signals Interlocked with Switches, 
Crossings of Every Description. 


LIGHT AND HEAVY CASTINGS AND GENERAL TRACK EQUIPMENT 


Automatic Stand, Showing~ 
Position of Parts while 
being Thrown Au- 
tomatically by 
Train. 


Automatic Stand, Showing Position 
of Parts while being Thrown 
by Hand. 


RAMAPO FROG.’ 


Ramapo Wheel & Foundry Company 


MANUFACTURE 


CHILLED IRON CAR WHEELS, |Snow’s Rigid Steel-Tired Wheels, 


FROM SPECIAL QUALITY CHARCOAL IRON WITH TIRES HAVING ANNULAR WEBS. 
FOR BOLTED--WITH WROUCHT-IRON PLATES, CAST-IRON CENTRE 
Drawing Room and Sleeping Coaches, Lo- AND 
comotives, Tenders and Passenger 
and Freight Cars. 


Cungdon Brake Shoe. Raoul Journal Box. 


BOLTLESS--WITH CAST-IRON DOUBLE PLATE OR SPOKE CENTRE 
AND WEDCE-SHAPED RETAINING RINC. 


Both of these Wheels can be Be-tired In any Ordinary Machine Shop 


‘OFFICE AND WORKS, RAMAPO, N. Y 


{ 
4 
i 
tt 
| 
i 
a | 
| 
=). 
| “OHIO EASTERN STATE 


THE 


Marcu 11, 1892] 


RAILROAD GAZETTE 


xxxiii 


KELSEY RAILROAD 


A. G. HILL, Treas. and Gen. Man. 


FLORENCE, 


SIGNAL 


F.N. KELSEY, Gen. Supt. and Man. of Works. 


NSON COUPLE 


=. <A. 
The 

Hinson Car Coupler 

518 Rookery, Chicago. 


RS 66 Boreel Blig,, N. Y. 


OVER 7,000 MILES 
Of steel 
Wisconsin, Michigan, Minnesota, 
Nebraska, Dakota and Wyoming, 
penetrates the Agricultural, Mining 
and Commercial Centres of the 


WEST NORTHWEST 


The Unrivaled Equipment of the 


between CHICAGO ana 
New York. Boston and the East. 


NEW YORK & NEW ENGLAND R. RB. 
ine embraces Sumptuous Dinin 
Noe Pullman New York and Boston Trails 


Sicevers, Supurb day Coaches and | Leave either city....... 12:00 m 


FAST VESTIBULED TRAINS|*"" 


Runaing direct between Chicago, TICKET OFFICEs: 
St. Paul and Minneapolis, Council 
Bluffs and Omaha, connecting for *3:00 p. m.—The “ White Train.”—Runs daily, 
Portland, Denver, San Francisco including Sundays. 


and all Pacific Coast Points. Parlor and Dining Cars 


ONLY LINE TO THE BLACK HILLS 
BOSTON ALBANY 


For Tickets, Rates, haps, Trme Tables and 
SPRINGFIELD LINE 


*3:00 p. m. 


ull information, apply to any Ticket Agent cr 
address the Gen’! Passenger Agev't, Chicage. 


J, M. WHITMAN. H. 0.WIOKER. W. A. THF 


Generel Vew Teele 
BETWEEN 

BOSTON AND NEW YORK 
N E W Ss Through Train Service from either City. 
° A e ° 9.00 a. m. Day Express, 
R s U Arrives at 3.30 p. m. Car. 
¥ T T T 11.00 a. m. Second Day Express. 
tf a Arrives at 5.30 p. m. Buffet Drawing-room Car. 


4.00 p. m. Limited Express. 
Heated by steam. 

Daily, arrives at 10.00 p. m. 
Cars through, and 


DINING CAR 
Between Boston and Springfield. 
Table d°Hote Dinner Served: 

Westward, 4.00 to 6.16 p m. 
Eastward, 7.30 to 9.30 p. m. 
The 4.00 p. m. trains are the only trains be 
tween New York and Boston that are heated 
by steam from the engine. 


11.00 p. m. Night Express. 
Daily. Sleeping Cars. Sleeping Cars open 
for occupation at 9.15 p. m. arrives in New 
York at 6.45 a. m., and at Boston at 6.15 a. m. 


A. & HANSON, 
Gen. Pass, Agent, 


ILLINOIS CENTRAL RAILROAD. 


Through Line of Free Reclining Chair Cars and Pullman 
Palace Sleepers between Chicago and St. Louis. Direct 
Connection in Union Depot for all points dive: ging 


The SHORTEST ROUTE from CHICAGO to CAIRO, MEMPHIS 

<G> and Nk W ORLEANS, mak DIRECT CONNECTION for LITTLE 

—~ ROCK, HOT SPRINGS, FT. WORTH and ALL POINTS in ARKAN- 

SAS and TEXAS: alsotor NASHVILLE, CHATTANOOGA, VICKSBURG, MOBILE, and 
\LL POINTS SOUTH and SOUTHEAST. 

Through Train of Free Reclining Chair Cars and Pullman Sleepers 

between Chicago and Springfield. 

The SHORTEST and MOST DIRECT ROUTE from CHICAGO to ROCK FORD, par = A 

‘\ ATERLOO, CEDAR FALLS, SIOUX CITY, SHELDON, ROCK RAPIDS and SIOUX 

FALLS, making DIRECT CONNECTION at SIOUX CITY with U NION PACIFIC RAILWAY 

or ALL POINTS in NEBRASKA, COLORADO, UTAH, WYOMING and THE PACIFIC 

COAST. ks 

For Tickets, Rates and allinformation apply to any Coupon Ticket Agent m the United 


“tates or Canada, or address 
I. J. HUDSON, Traffic Manager. A. H. HANSON, General Passenger Agen 


Drawing-room 


GEO. H. HEAFFORD, General Passenger Agent. 
J, H, HILAND, General Freight Agent. 
CHICAGO, ILL. 


General Freight Department. 
THROUGH LINE WITHOUT TRANSFER OF FREIGHT 


To principal points in Iinois, the West and Northwest; 
also to New Orleans, Memphis and points in the 
South, Southeast, Texas and Mexico. 


HORACE TUCKER, General Freight Agent. 
Chicago, Ill, 


SOLID TRAINS 


——BETW EEN — 


NEW YORK » CHICAGO, 


Via Chantangua Lake or Niagara Falls 


/ An Enchanting Panorama of Mountains 
Forests and Streams. 


PULLMAN CARS 


Between New York and Rochester, Buffalo 
Niagara Falls, Toronto, Chautauqua Lake, 
Cleveland, Cincinnati and Chicago. 


D. |. ROBERTS, Gen’! Pass. Agt. 


Short and Direct Through Car Line 


16 fos BETWEEN 
4) CINCINNATI, INDIANAPOLIS AND CHICAGO. 


Private Compartment Buffet Sleeping Cars, Standard Wagner Palace Sleeping Cars and 
Elegant Reclining Chair Carson Night Trains; Luxurious Parlor and Cafe Dining Cars on Day 


Trains. 
THE SOUTHWESTERN LIMITED, 
FROM ST. LOUIS, INDIANAPOLIS AND CINCINNATI 

TO NEW YORK AND BOSTON, 


ls the finest train in America, and provides the best and quickest service ever offered between 
the Kast and the West, landing passengers in the heart of New York City without ferry trans- 


OSCAR G, MURRAY, Traffic Manager, D. B. MARTIN, Gen. Pass. Agt., 
CINCINNATI, 0. 


CHICACO * ALTON RAILROAD. 


Ladies Palace Day Oars and Palace Reclining Chair Oars Free of Extra 
Charge, Pullman Palace Buffet Compartment Sleeping Cars, 
and Palace Dining Oars. 


PULLMAN VESTIBULED TRAINS 
Free of Extra Charge, and no Change of Cars of any Class Between 
CHICAGO AND KANSAS CITY, CHICAGO AND DENVER 
CHICAGO AND ST. LOUIS, and ST. LOUIS AND EKANSAS CITY. 


Pioneer Pullman Palace Sleeping Car, Palace Dining Car, and 
Free Palace Reclining Chair Car Line. 


JAMES CHARLTON, General Passenger and Ticket Agent, 
210 Dearborn Street, Corner Adams Street. CHICAGO, ILL 


NEW YORK CENTRAL & HUDSON RIVER R. RF. 


THE GREAT FOUR-TRACK TRUNK LINE OF AMERICA. 


All through trains arrive at and depart from Grand Central Station, Fourth 
ve. and 42d Street, New York. the very centre of the city. 


THE DIRECT LINE BETWEEN NEW YORK AND NIAGARA FALLS 


Wagrer Palace and Drawing-Reom Cars on all throvgh trains. 
JOHN M. TUUCEY, GEO. H. DANIELS, 
General Manager. General Passenger Agent. 


st. LOUIS TO EFANSAS CITY. 
THE COLORADO SHORT LINE TO PUEBLO AND DENVEK 
EQUIPPED WITH PULLMAN BUFFET SLEEPING CARS, 
IRON MOUNTAIN ROUTE. 3 DAILY TRAINS 3. 
Y. To Texas and the Southwest. The Shortest and Quickest Line to the City 
of Mexico, with only one change at Laredo. 
ONLY ONE CHANGE OF CARS 8ST. LOUIS TO SAN FRANCISCO, 
8. H. H. CLARK, H. C,. TOWNSEND, 
ist V.-Prea. & Genl. Mangr. Gen]. Pasar. and Ticket Agent 


THE FINEST ON EARTH.—The Cincinnati, Hamilton & Dayton. K.R 
is the only line running Pullman s Perfected Vestibule Trains. with chair 
parlor, sleeping and dining-car service between Cincinnati, Indianapolis 
and Chicago, and is the only line running through reclining-chair cars 
between Cincinnati, Keokuk and Springfield. [ll., and combination chair 
and sleeping-car Cincinnati to Peoria, Ill.. and the Only DIRECT LINE 
between Cincinnati, Dayton. Lima, Toledo, Detroit, the Lake Regions and 
Canada. The road is one of che oldest in the State of Ohio and the only 
line entering Cincinnati over 25 miles of double track, and from its past 
record cap more than assure its patrons speed, comfort and safety. Tick 
ets on sale everywhere, and see that theyread C., H. & D., either in or out of Cincinnati, Indian 
apolis or Toledo. E, O. MCCORMICK, Gen, Pass, and Tkt. Agent. 


CHICAGO, ROCK ISLAND & PACIFIC RY. 


Solid Vestibule Express Trains daily, between Chicago and *«s 
Moines, Council Bluffs and Omaha, and between Chicago ara oer 
ver, Pueblo and Colorado Springs, via St. Joseph, or via  a.cas 
City and Topeka. Through sleeper to Wichita and FREE reclining 
chair car to and from Caldwell (Kans.) and Kingfisher, Fl Reno 
and Minco (Ind. Ter.) from Kansas City Elegant equipment of 
Pullman Sleepers, Dining Cars and Free Reclining Chair Cars. Our 
vestibule trains are well ventilated, free from dust, warmed by 
steam from the locomotive, and have every modern improvement that conduces to <afety, com 
fort and luxury. CONNECTIONS at Denver, Preblo and Colorado Springs, with lines diverg 
ing toall the mountain and valley cities and towns, mining camps and health resorts of 
Colorado—affording a choice of routes via Denver to falt Lake City, Helena, Butte, Portland 
(Oregon), Los Angeles and San Francisco. 

THE GREAT ROCK ISLAND SYSTEM has opened up new and inviting fields to im 
provement in fertile agricultural sections of the famous “Corn Belt’ of Kensas and South: rn 
Nebraska. It forms the direct route to Beatrice, Fairbury, Horton, Belleville, Topeka, Nel 
son, Wichita, Abilene, Hutchinson, Peabody, Herington, Dodge City, Caldwell (and scores of 
intervening towns and cities) 10 Colorado, and the Indian Territory 

THE ALBERT LLEA ROUTE is the favorite to and from Spirit Lake, Lake Minnetonka 
Minn: apolis, St. Paul, the sunmer resorts and hunting and fishing grounds of the Northwest 
It is also the most direct line to Pipestone, Sioux Falls, Watertown and intervening poinis 
traversing hundreds of beautiful locations for farmers and intending settlers in Northern 
lowa. Southwestern Minnesota, and Kast-Southern Dakota. For Tickets, Maps, folders, copies 

WrsTmeen TRAIL, or desired information apply to any representative of this road, or ad 
dress, at Chicago. 


& DAYTON R.R 


Great 


Rock Island 


Route 


C.R-1.& 


4,.ST, JOHN, General Manager. JOHN SEBASTIAN, Gen, Ticket & Pass. Agt, 
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SOLE MANUFACTURERS OF THE 


Shay Patent Locomotive Engines, 


Built to weigh from 7 tons up to 90 tons on drivers 
and are especially adapted for service on roads where 
there are heavy gr: ades and sharp curves. These loco- 
motives are working successfully on grades of 944 per 
cent., and on curves of 100 feet radius. We also build 


Standard Types of Light Locomotives, 
Mining Cars of all Kinds, 
CAR WHEELS AND AXLES. 


Write for Particulars. 


WOOTTEN LOCOMOTIVE 


MECHANICAL AND ELECTRIC 


INTERLOCKING AND BLOCK SIGNAL SYSTEMS, 


Every Variety of Track Supplies. Heavy Tools. 
MACHINISTS AND MANUFACTURERS. 


THE WHARTON RAILROAD SWITCH CO, 


H.K.PORTER & CO 


Pittsburgh, Pa. 


LIGHT LOCOMOTIVES 


And Noiseless Street Motors, 


And for all gauges of track. All 
work steel fitted and interchange- 
able. Duplicate parts kept in stock. 

Dlustrated Catalogue mailed on 
application. 


FALLS HOLLOW STAYBOLT 


This cut changed weekly, 


Manufacturers of PATENT MANDREL-ROLLED STATEOLT IRON. 


For use in Locomotive, Marine and Stationary Boilers. 

The only Reliable Staybolt inthe Market. Manufactured of Best Quality CHARCOAL 
IKON. YW lade in all sizes, from % to 14 in. outside diameter, and with any size hole required, 
from \% to ¢ in. Samples and prices forwarded upon application. 

w he n ordering new locomotives, do not fail to specify that our PA'TEN T; MANDREL- 


ROLLED, HULLOW STAYBOLT IRON must be used in their construction 
When the cost of drilling solid bolts isconsidered our HOLLOW BOLT 'S are ‘che aper and 
far superior. We guarantee our Stay bolt Iron to have a tensile strength of not less than 50,000 


bs. per square inch, and an e longation of not less than 28 per cent. 


IMPROVED | LOCOMOTIVE STEAM GAUGE 


SPRINGS MADE FROM 


Special Seamless Drawn Tubing 


. Whe ONLY Locomotive Steam Gauge made 
where the Movement, Springs and 
all Moving Parts are De 
tached from the Back 
of the Case. 


Case Fitted with our Patent Elastic Packing w Prevent 
Dust and Moisture from Entering Gauge. 


“The Ashcroft Mfg. Co, 


Office, 111 Liberty Street, New York City. 


Factory, Bridgeport, Conn. 


PITTSBURGH FORGE AND IRON COMPANY 


CALVIN WELLS, Pres. & Trees. MANUFACTURERS OF F. E. RICHARDSON, Secy. 


MERCHANT TE RON, 
Draw-Bars, | Ping, Presse, ‘agen, Railroad Forgings, Arch Bars, Splice 


a. All Sixes, 
Office: Tenth Street, near Penn Avenue, Pittsburgh, Pa. 


TUBULAR JOURNAL BEARINGS 


Enable railway cars to be started with but one-tenth the power required with ordinary 
brasses, Thirty (30) per cent. coal saving realized with trains of four or more cars. Journal 
heating entirely done away with by removing the cause. Cost of lubrication practically 
nothing, and every bearing guaranteed to yield 200,000 miles of service. Great economy and 


uniform reliability secured. 


125 South Fourth Street, Philadelphia, Pa. 


Rhode Island Tool Company 


Cold Punched Square and Hexagon Nuts. F 


(Chamfered and Trimmed with Drilled Holes.) 
Finished Case-Hardened Hexagon Nuts. 
Engineers’ Steel Wrenches. 
Machine Bolts. 

Rough and Milled Studs. 

Cap and Set Screws. 


Turn Buckles. 
Drop Forgings to Order. 


Providence, Rhode Island. 


FULLER BROTHERS & CO 


139 GREENWICH STREET, NEW YORK, 
SOLE AGENTS FOR 


DOVER IRON CO. OF NEW JERSEY. 


BOILER RIVETS, BRACE JAWS, STAY BOLT IRON 


NUTS, BOLTS AND WASHERS. 


THE MENEELY BEARING COMPANY, West Troy, N.Y. 


RICHARDSON & ALLEN-RICHARDSON 
BALANCED SLIDE VALVES. 


NEW PATHNT APRIL, 1891. 


6,000 Locomotives Equipped. © in use on 175 Railroads. 


MANUFACTURED ONLY BY 


C. HAMMETT, 


SUCCESSOR TO 


ESTATE OF F. W. BICHARDSON, TROY, N, Y. 
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THOMAS PROSSER & SON 
16 Gold Street, New York. 


STEEL TIRES 


On Locomotive Driving Wheels. 


GIVE THE BEST RESULTS 
For Every Variety of Service. 


BALDWIN LOCOMOTIVE WORKS, 


Established 1831. 
Annual Capacity, 1000. 


And Locomotives adapted to every variety of service, and built accurately to standard 
gauges and templates. Like parts of different engines of same class perfectly interchange- 
able. Broad and Narrow Gauge Locomotives; Mine Locomotives by Steam or Compressed 
Air; Plantation Locomotives: Furnace Locomotives; Noiseless Motors for Street Railways, etc 


BOURNHAM, WILLIAMS & CO., Proprictors, PHILADELPHIA, PA. 


BSTABLISHED IN 1865. 


Richmond Locomotive & Machine Works, 


RICHMOND, VIRGINIA, 


Builders of LOCOMOTIVES for all classes of service to standard 
designs and specifications. 


DICKSON MANUFACTURING CO. 


Standard and Narrow-Cauge 


LOCOMOTIVES. 


Scranton. Pa. 


WM. H. Secretary and Treasurer. 
JOHN DEVINE, Superintendent. 


JA8. P. DICKSON, President 
SIDNEY BROADBENT, Gen’i Supt. 


Epwarp Prest, Waurer MoQuxsn, V.-Prest. Wa. D. Treag. J. Pircm, Supt, 


SCHENECTADY LOCOMOTIVE WORKS, 


Schenectady, 


LOCOMOTIVES OF STANDARD DESIG FOR ‘CLASSES OF SERVICE 


Or from Designs Furnished by Railroad Companies. 
ANNUAL CAPACITY, 400. 


HENDRICKS BROS. 


BELLEVILLE COPPER. ROLLING MILIS, 


49 CLIFF STREET, NEW YORK 
MANUFACTURERS OF 


sraziers, 


LOCOMO- O 


BOLT, COPPER Tve “U 
SHEATHING. FuRNACE. U 
COPPER WIRE AND RIVETS. 


IMPORTERS AND DEALERS IN 


O INGOT COPPER, BLOCK TIN, SPELTER, LEAD, 
ANTIMONY, BABBITT METAL, SOLDER, 


COPPER 


A 
ETC. 


ROCERS LOCOMOTIVE & MACHINE WORKS 
PATERSON, N. J.; NEW YORK OFFICE, 44 EXCHANGE PLACE. 


MANUFACTURERS OF 


Locomatt Engines and Tenders other, Raioad Machinery 


RS, 


GHES, Treas. 
Joun RON 


Secretary. | PATERSON, N. J. Place, New York 
Secretary BEN WELLS. Superintendent. 


PATENT AUTOMATIC INTERCEPTING AND STARTING VALVE. 
The best results of COMPOUNDING LOCOMOTIVES have been obtained by the use of the 


Worsdell, YonBorries & Lapage’s System. 


LICENSE to build Locomotives granted under the Patents of 


WORSDELL, VON BORRIES LAPAGE. 


We are pre 
showing the nomy of the COMPOUND, together with working drawings, etc. 


ADDRESS CORRESPONDENCE TO 


TAITE & CARLTON, 63 Queen Victoria St., London, Eng. 


red to furnish Railroad Officers and Locomotive Builders with full particulars 


G. L. FOWLER, 53 Broadway, NEW YORK. 


COOKE LOCOMOTIVE & MACHINE CO. "*ie"s3°" 


Locomotive & Machine Co.) 


(Formerly Danforth 


JOHN 8. COOKE, President & Gen. Man. ‘New "York eiles, 


FRED. W. COOKE, Vice-President. 45 BROADWAY. 
WM. BERDAN, Sec’y & Treas, H. A. ALLEN, Agent, 


SBURGH, 


ACT 


LOCOMOTIVE ENGINES FOR “BROAD. oR GAO 
GE ROADS 


or according to purchasers. 
Tanks, Locomotive or Stationary Boilers Furnished at Short Notice’ 
D_ A, STEWART, Pres’t, D. A. WIGHTMAN, Sup't. WILSON MILLER, Sec. and Treas. 


BROOKS LOCOMOTIVE WORKS, DUNKIRK, N. Y. 


Designers and Builders of Strictly High Class Loc somotive Engines for any re equived & service 
Bdw'd Nichols Pres. M. L. Hinman, V-Pres. & Treas. T.M.Heouembourg, Seo, R. J. Gross, Agent. 
D. Bussell, Supt. H. Tandy. Asst. Supt. 


ENTE SNOW 


MANUFACTURED BY THE 


JULL MF’G.CO. 


, 89 MONTAGUE ST. 
BROOKLYN, N.Y. 
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THE KING BRIDGE COMPANY. 


lron and Steel Bridges, Cirders, Turntables, Buildings, Eye Bars, 
Elevated Railroads and Structural Work of all kinds. 


CHICAGO OFFICE: 1105-1107 ROOKERY BUILDING. 
OC CLEVELAND, OHIO. NEW YORK OFFICE: WELLES BUILDING, 16 BROADWAY. 


CAPACITY, 20,000 TONS PER ANNUM. 


D0. H. ANDREWS Proprietor. 70 KILBY ST., BOSTON, MASS, 


BOSTON BRIDGE WORKS Rolling Mill Co, 45" 


BRIDGE SUILGERS. 


Y., Lack. & Western Ry.—Erie Crossing at Buffalo 


| Wrought iron Raliroad & Highway Bridges, Turn Tables & Roofs. 
All made from the best material of our own manufacture. Manufacturers of all kinds of Iron 
and Iron Work for Bridges and Buildings. Plans and Estimates furnished. 
= 3 — Ss WATTS COOKE, Pres. W. 0. FAYERWEATHER, Treas. G. H. BLAKELEY, Chf. Engr 
= KELLOGG, Ropr. Grimes, TER Haw XHURST, W. MoCorD 
= Prest. Vice-Prest. as. Secy. 
Railroad and Heavy Wrought Iron Structural 
VERY DESCRIPTION. (LIMITED) 


SUPERIOR WROUGHT IRON TURNTABLES A SPECIALTY. | 


Works on Grand Junction Rallroad 


tab ENGINEERS AND MANUFACTURERS. 


MO. VALLEY BRIDGE & IRON WORKS, Steel & Iron Bridges, Roofs & Turntables 


CEAVESWORTS, | ELMIRA, N. Y. 


A. J, TOULLOCK OFFICEJAND WORKS: NEW YORK OFFICE: 
Elmira, N. Y., Broadway. 


MANUFACTURER AND BUILDEB 


Wrought Iron, Steel, How: W 3 O N 
Truss and Combination | 


Tun THis [ENGINEER AND CONTRACTOR, 


Draw Spans, 
Trusses Piers WORLD BUILDING, NEW YORK CITY, 
Substructures DESIGNS AND BUILDS—— 
Foundations, Bridges, Viaducts, Iron and Steel Structures, Rail- 
Etc., Etc. roads, Pneumatic Foundations, Harbor Works. 


CHAS. M. JARVIS, Prest. & Chf. Engr. BURR K. FIELD, Vice-Prest. 
FRANK L. WILCOX, Treas. #EO. H. SAGE, Secy. 


CHICACO BRIDCE *« IRON CO 


443 Rookery Building, CHICAGO, ILL. 
Works: 105 & 106 Sts., Bock Island & Panhandle Raliroad. 
— THE — Successors to Kansas City Bridge & Iren Co., Kansas City, Mo.; Horace E. Horton 
Rochester, Minn. 


MANUFACTURERS OF 


METALS for STRUOTURES, 
BERL, IN BRI | Combination Bridges. Masonry and Metal Substructures. 


SOOYSMITH & COMPANY 


EAST BERLIN, CONN. CONTRACTING ENGINEERS, 


Design and build in any part of the country 


‘BRIDGE PIERS, PNEUMATIC CAISSON FOUNDATIONS, TUNNELS. 
MARINE PIERS, DOCKS, LIGHTHOUSES, 


AND ALL KINDS OF ENGINEERING CONSTRUC!YIONS, 
FREEZING MPTHOD 


Now in use by us, and for which we control the American Patents, makes the construction 
subaqueous tunnels, deep foundations, shafts, etc.. practicable in soft or water- 
bearing ground and to depths hitherto unattainable. 
Main Office, - - No. 2 NASSAU STREET, NEW YORK. 


The above illustration is taken from a photograph, and shows the interior of a boiler room 
a roof of which was designed and built by us for the Amoskeag Mfg. Co. at Manchester, 
. The roof is composed entirely of iron trusses, iron purlins covered with corrugated iron, 

os that the danger from fire is entirely eliminated. 


FOR ILLUSTRATED CATALOGUE. 
ALEX. MoCLURGE, 


OFFICE | LONG TIMBER. 


Capacrity, 150,000 Feet Per Day. 
No. 1 RAILROAD AVE., EAST BERLIN, CONN.! nun at the Your. gn. Fill Orders in Winter on Short Notice, 
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UNION BRIDGE C 


C. S, MAURICE, GEO, S. FIELD. EDMUND HAYES. 
Civil 


Constructors of Iron and Sains Bridges, Viaducts, Roofs, 
Elevated Railroads, Marine Piers, etc. 


No. | Broadway, New York. 
OFFICES: 24 Hayen Building, Buffalo, N. Y. 
Athens, Bradford Co., Pa. 


WoRES, ATHENS, PA. 


J. F. ANDERSON, 


ENGINEERS AND CONTRACTORS. 
Address 240 Eleventh Street, Jersey City. 


ANDERSON & BARR 


LA 


so 
Suyquig 20) peug 


ATCHAFALAYA erivas, ‘TEXAS PAOCIFIO RAILWAY 


Pneumatic Work, Deep Foundations and Tunneling in Soft Materials Specialties * a we 
. Control the Patents for the Automatic Dredge and the Anderson System of Tunneling. + 


THE PHENIX BRIDGE CO., Walnut St., Phita. 


ENGINEERS AND BUILDERS 


Bridges, Viaduets, Rovis, Tart Tall, Rte € 


SPECIALTIES : LL, WORK DONE 


ON THE PREMISES 


Accurate Workmanship ; TO FINISHED 
-~ theuse of Double-Refined td BRIDGES. = 
A so = the best form of Strut on receipt of 
CATSKILL BRIDGE. known. 83.00. 


DAVID REEVES. President. 


ADOLPHUS BONZANO. Vice-Pres. and Chief Eng’r. WILLIAM H. REEVES, Gen. Supt. FRANK T. DAVIS, Treasurer. 


A. & ROBERTS & COMPANY. 


PENCOYD IRON WORKS BRIDGE & CONSTRUCTION COMPANY 


DESIGNERS AND MANUFACTURERS OF 


Wrought and Open Hearth viaDUcTs, TURN TABLES, Etc. 


OFFICE: 261 S. 4th Street, PHILADELPHIA, on WORKS, PENCOYD, PA. 


THE POTTSVILLE BRIDGE COMPANY, 


DESIGNERS AND BUILDERS OF 


BRIDGES, VIADUCTS, ROOFS, ETC. 
Office: No. 226 South Fourth Street, Philadelphia, Pa. Works: Pottsville, Pa 


KEYSTONE BRIDGE CO. 


GENERAL OrFicE AND Works, Pa. 
WESTERN Orrice, 205 LaSatue Sr., Cuicaco, ILL EasTEeRN OrFice, 46 St., New York. 


— 
NORFOLK WESTERN. Re = _—— — = — 


SHIF F LER “BRIDGE COMPAN 


DESIGNERS AND MANUFACTURERS OF 


Railway Bridges, Viaducts, Train Sheds, Girders, Roof Trusses, Iron Buildings, Etc. 


Office and Works: 48th STREET and A. V. R. R., PITTSBURGH, PA. 


THE PITTSBURGH BRIDGE CO. 


WESTERN OFFICE: 1108 OWINGS BUILDING, CHICAGO. 


W. W. CURTIS, Western Bepresentative. 


R, A. SHAILER. C, R, SCHNIGLAU. 


SHAILER & SCHNIGLAU, 


Successors to W. C. COOLIDCGE & CO., 
Engineers and Contractors, 


BRIDGES, BUILDINGS. “SUBSTRUCTURES. 
609, 610 & 611 Phenix Buliding, 138 Jackson St., Chicago, Ill. 


MANUFACTURERS OF B 


ans 


IRON STRUCTURALY Ril TURN_TABLES 


SCALES FOR TURNOUTS. By E. A. Gi hi 
tree. length of lead and degree of curvature for turnouts to 
exc size, More convenient and certain than tables. Price. with full direc tions for us 
cents, THE RAILROAD GAZETTH, 73 BROADWAY, N. Y 
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Jos. H, River Brine: 


aT BEAVER Pa, | Srax 446 Freer 


Francis H. 


= 


—— 


COFRODE g SAYLOR Civil Engineers and Bridge Builders, design and construct iron. Wooden and Combination | Sridess. Roofs 
’ Locomotive Turn-Tables etc. Office: No. 257 South Fourth Street, Philadelphia. 


LOUISVILLE BRIDGE & IRON COMPANY 


OFFICE ND WORKS: CORNER OLDHAM AND lITH 8TS., LOUISVILLE, 


‘BuLDERS OF 
TRIANGULAR, WHIPPLE AND FINK TRUSSES. 


and other forms of Iron and Combinatiou Bridges. Also Manufacturers of Iron Roofs, Turn 
Tables, Frogs, Switches, etc. 


J. M. JOHNSON, Pres, & Engr. E. BENJAMIN, Vice-Pres. F. H. VAUGHAN, Sec. & Treas 


THE MT. VERNON BRIDGE CO., 


RON « STEEL BRIDGES, BUILDINGS ac. 


MT. VERNON, 0. Price, $3 a copy. 


New KRevised Edition o1 


CAR-BUILDERS’ DICTIONARY, 


SAN FRANCISCO BRIDCE CO. 


SAN FRANCISCO, CAL. SEATTLE, WASH. 


Contractors for Dredging, Excavatien and Filling for the Improvement of Navigation and Recla- 
mation of Lands. Special Machinery for the Economical Excavation of Large Canals. Con- 
tractors bidding on this kind of work will find it to their interest to confer 


h us. Correspondence Solicited. 


Excavator for digging canals, deepening rivers, building levees or embankments. “4 ~ 
digging canal in Colusa County, California, 6 miles long, 20 ft. dee p and 100ft. wide. Can 
mounted on car and bridge, or on barge; weight, 300 tons; cost, $60,000; capacity, 100,000 cu, A 


per month. Built under etters Patent of Dec. 2, 1890; May 4, 1886, and Sept. 9, 1890. 


THE WALLIS IRON WORKS. 


iron Buildings, Bridges, Turtitables, Roots and Riveted Girders 
SOLE MANUFACTURERS OF THE PEEMIW’S PATENT SHUTTERS. 
Main office and works: 7, 9, 11, 18, 16 Morris and t and 9 Essex Sts. 
Telephone, 38. JERSEY CITY. N. J. 
NEW YORK OFFICE, 95 LIBERTY STREET. 


ROCHESTER BRIDGE AND IRON WORKS 


Successors to Alden Bridge & iron Works). 
= ROCHESTER, N.Y. 


DESIGNERS AND BUILDERS. 


Wrought Iron and Steel Work for Bridges and Buildings. 


NEW JERSEY STEEL & IRON CO 


TRENTON, N. 
BUILDERS OF 


BRIDGES, ROOFS, Etc. 


COOPER, HEWITT 
17 Burling Slip, New York. 


Plans and Estimates Furnished for Draws, Fixed Spans, Etc. 


STONINGTON LINE. 


ALL FARES REDUCED. 


The Inside Route Between New York and Boston, 


Providence, Worcester and all Eastern Points. 


Steamers Rhode Island and Narragansett leave New 
York from new Pier 36, N. R., one block above Canal St. 
at 5.00 Pp. M., daily, except Sundé ay, connecting with 3 E:- 

ress Trains for Roston. Steamboat Express with Reclin 
ng Chair Cars Free of Charge 


J. W. MILLER, President. 0. H. BRIGGS, 


FREDO WET 


\ IMPROVED SPRING FROGS: 
THREE THROW SPLIT SWITCHE 
STANDS, STEEL 
RAIL BRACES, SWITCH FIXTURES.E 


G. A. 


CREOSOTED MATERIAL. 
THE CREOSOTE LUMBER & CONSTRUCTION 00, 


OF FE RNANDINA, 
Furnishes CREOSOTKED MATERIAL of all kinds by the cargo and carioad. Manufacturers of 
WOGD CREOSOTE O1L, the only oi] ased at their works in protecting timber against decay 
and the ravages of the ose 8) ipping facilities unsurpassed by rail and water. Write 
for circular and prices. B. T. BURCHARDI, Chief Engineer and Superintendent. 


EDWARD H. 
General Manager. 


Railroad it & 


MANUFACTURERS OF 


RAILWAY SWITCHES 


All Track Supplies per- FP SALE, 
taining to Steam and = 
Street Railways: 


SAMUEL LEEs 


AMOS 
President. 


Treasurer. 


Blue Prints and Pric 
4 furnished on ap- 
plication, 


Mechanical and Civil Engineers 


and Contractors. 
OFFICE AND WORKS, CHESTER, PA. 


ELLIoTtT PROG & Swi CoO 


= | ca 
Su | | = 

= °s 
== 
= 
| 
oF = 

| 
= Wrought iron Head Chairs, Rail Braces, Bridie Rods and every wl i 
o& 6 | dz ription of Railroad Iron Work. Catalogue and other in | j=) 
formai.on furnished on application. EAST ST. LOUIS, Iti. | = 


STANDARD DRAWINGS, on Card Board, Car Axle Journal-bearing; Journal and 
Pedestal. Price, 20 cents each. 
THE RAILROAD GAZETTE, 18 BROADWAY, NEW YORK, 


PATENTED DEVICES, 


the Drivers, 
of any of the parts of the Engine. 
RADIAL TAPS, 


Especially adapted for long distances, and suit- 
able to any required size. 


For Tapping Stay- Bolt Hotes which are behind 
‘rames, etc., without the removal 


Address J.T. Connelly, Milton, Pa. 
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MANUFACTURERS OF' 


oA PLUSH. 


WE CLAIM FOR OUR CAR PLUSHES: 
|. SUPERIORITY IN QUALITY AND FINISH TO ANY FOREIGN GOODS. 


2 MORE DURABILITY IN COLORS THAN FOREIGN, AS DEMONSTRATED BY 
ACTUAL TESTS. 


3. THAT THE ABOVE ARE FACTS IS PROVED BY THE CONTINUED SUPPORT OF 
THE BEST CAR-BUILDERS IN THE COUNTRY. 


WE CAN FURNISH ANY COLOR OR SHADE DESIRED. 


L. 0. CHASE & CO., Selling Agents, 129 Washington St., Boston, Mass. 


338 BROADWAY, NEW YORK. 260 FIFTH AVENUE, CHICACO. 


THE VERGNE REFRIGERATING MACHINE COMPANY 


Office and Works: Foot of East 138th St. (Port Morris)» New York City- 


MANUFACTURERS OF 


REFRIGERATING MACHINES 


AND OF 


ANHYDROUS AMMONILAA for the Same. 


About 400 Machines now in successful operation, some of them representing the largest machines ever built. Total Capacity about 20,000 Tons of Ice Per Day, 
Send for either Refrigerating or Ice Making Circulars. 


THE AND MOST DURABLE PAINT 


| Bridges, Metal Roofs and All Exposed 
sphalt aint Metal and Rough Woodwork. 


Also Warren’s Anchor Brand Asphalt Roofing and Paving Materials. 


These Paints form an impervious Coating, which contains, by actual test, 
over wO per cent. of refined Natural Asphalt. Owing to this large per- 


centage of Asphalt these paints can only be manufactured in dark colors. 


WARREN CHEMICAL & MFG. CO., 


and E'ulton Street, New Work. 


CIRCULARS, SAMPLES AND REFERENCES FURNISHED. 


PHILADELPHIA GORLISS ENGINE! 


CPISHKILLLANDING the 
| 


T 
| Pause 


CATALOGUES MAILED 


APPLICATION 
Ww.W. LINDSAY. MANAGER WESTERN BRANCH PHOENIX BUILDING. CHICAGO.ILL. 


High Economy, Noiseless Operation, Close Regulation. 
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bay GHL IN, Prest. 
. LET P. and Gen’! Mer. @ 

J PARLEY. 

L. C. BURGESS, Supt. 

GENERAL OFFICE AND WORKS: 
40th and Hopkins St., Chicago. 
CITY OFFICE: 

514 Phenix Building, Chicago. | 


NATIONAL 


NEW YORK OFFICE : 
Room 118, 29 Broadway. 
FRED’K G. ELY, Eastern Agent. 
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A Perfectly "Constructed 
Metal Brake Beam. 

The Cheapest, Light est and most Durable. 

Now Standard on a large num- 


ber of rouds throughout 
the country. 


Correspondence Solicited. 


The Best Rail Fastening in the World for the Money! 


rao COLDIB PRAFEGT RAILROAD SPIKE WSOP? STEEL: 


DILWORTH, PORTER & CO., Ltd., Pittsburgh, Pa., 


H. MECUM, 218 Phenix Bidg., AGENTS ta ATR, St. Paul. 
M. BUCK & St. Louis. . NOYES, Milwaukee 


THR HUPCHINS FREIGHT CAR 


This roof has been in extensive use fo 


attractive in appearance and costs les 
than a grooved boar d roof 
In repairing old cars, the under course 
of boards can always be ucilizved—a great 
~ gaving—making it the cheapest and best 


root for repair wor rhis 
roof is standard im ber 
leading railroads in the country. Send fo 
Pamphiet and Blue Pr 


C. B. HUTCHINS & SONS, DETROIT, MICH. 


Chicago Office: 904 “‘The Rookery.” 


‘Machined’ Car Wheels. 


600,000 Made under our 


SYSTEM OF COMPARATIVE TESTS 


Without one case of breakage in service. 
We contract to regrind our wheels at points of removal, saving freight and increasing total 
life of wheels from 100 to 300 per cent. 


NEW YORK CAR WHEEL WORKS, BUFFALO, N.Y. 


P. H. GRIFFIN, Pres., BUFFALO, N. Y. J. R. ELLICOTT, Gen. Agt., 115 Broadway, N. Y 


| By an unmistakable war 
| arouse the attention of the ‘most unwary. Gives no false alarms. Obviates employment of 


as required, by of 


over twelve years. strong, durable and 


MAGNETO ALARM SIGNAL, FOR HIGHWAY CROSSINGS 


EFFICIENTLY AND \OCEPTABLY PROTECTS THE PUBLIC FROM ACCIDENT 

g of the approach of every train, of such vigor and emphasis as to 
| wate hmen at the maj of crossings, at a great saving in expenditure 

MAKES ITS OWN ELECTR ITY READY AT ALL HOURS. 
Action incomparably better 


train over track levers of sub- quicker and louder than any 

| Ste antial Magneto Ge I - r electric signal. No other 
cases alongside the = al has the advantage of 
juirec dc listance fron Mi ugneto Generators with only 

| cro 188 "Nee up batteries are ernate currents, baving no 
used. Ne 1 winter. No mmutators, and constantly 

| failure of power. Require miy with po springs or 

lubrication, and a little atten weights in striking apparatus. 

| tion to working parts, at int« ‘ Furnishe od on ee. al to roade 


vals. wanting to tes 


Mannfactured by PENNSYLVANIA STEEL C0. Steelton, Pa. 


STEEL RAILS of all patterns, Steel Forgings, Billets and Bars, Stee) Rai) 
FROGS, Crossings, Split Switches, Safety Switches, Switch 
Stands, Switch Fixtures, kc 


NEW “88” MONITOR INJECTOR 


CUT OF “88 MONITOR. FOR LOCOMOTIVES. 
“NATHAN” 


Sight Feed Lubricators, 


For Locomotive Cylinders and Als 
rakes. 


STEAM FIRE EXTINGUISHERE 


For Switching and Yard Engines. 


BOILER WASHERS 


Rod and Guide O01) Cups, ete 


NATHAN MFG CO. 


92 & 94 Liberty St., New York. 
SEND FOR DESCRIPTIVE CATALOGURB. 


**KEWANEE”’ 


RECTANGULAR BRAKE BEAM. 


MEETS ALL M. . B, REQUIREMENTS, AND HAS 


Hollow Rectangular Member, 


Maximum .Stiffness Under Vertical Load, 
MANUFACTURED BY No Nuts or Bolts. 


NORTHWESTERN EQUIPMENT COMPANY, “The Rookery,” CHICAGO, ILL. 


EDWARD |. FROST, Sec’y AND MANAGER 


THE MOoOsT DESIRABLE | 


STYLE OF 


Hand 


Manufactured in Four Different e— rns. 
CORRESPONDENCE SOLICITED. 


SHEFFIELD VELOCIPEDE CAR COMPANY, Three Rivers, Mich, 


True to Pattern, sound, solid, free from blow-holes, and 
of great strength. 

Stronger and more durable ron in any 
position or for any serv al, 

20,000 Knuckles for M. C. ounle rs 

60,000 CRANK SHAFTS ana “4 RELS 
this steel now running pro. 


Cross Heads, Rockers, Piston Heaas, Ong 
tives. STEEL CASTINGS of ever, o7 
Send tor Circulars and Prices to De, “9 
‘2 
CHESTER STEEL CASTINGS 
Works, Ohester, Pa Office, 407 Library 8t., Philadelohia, ra. 


PRATT & LETCHWORTH | 


PROPRIETORS, 
BUFFALO STEEL FOUNDRY, 


Buffalo. N. Y. 


THE YALE & TOWNE MFG CO., Stamford Conn. 


NEW YORK. CHICAGO. PHILADELPHIA. BOSTON. 


LOTTING 13 [nch 
MACHINE. _ 


A PowerRFuL AND EFFICIENT TOOL, 
So_tp ar A LOW PRICE, 
Newark Machine Tool Works, 
Newark, N. J. 


Send for particulars to the 


N iN 
SAMPLES: AND PRICES FU HED OFF rIALS oniy 


SHARON STEEL CASTING COQ., 


SHARON, PA. 


HEARTH STEEL CASTINGS, 


Equal to Forgings. 
RAILROAD WORK A SPECIALTY. SEND FOR PRICES. 


| THE E. S. GREELEY & CO., 


MANUFACTURERS, IMPORTERS AND DEALERS IN 


Railway «vt Electrical Machinery «ni Supplies 


OF EVERY DESCHIPTION. 
Nos. 5 and FJ Dey Street. New York. 


| 
DELAWARE, LACKAWANNA & WESTERN R. R. CO., } 


Morris & Esskx SHOPS, 
Dover, N. J., Dec. 28, 1891. 
KNITTED MATTRESS CO., Canton Junction, Mass.: 
| Srrs: We have been using your padding for coach seats and backs during the 
| past five years. Have it now in about 45 to 50 coaches. 

Consider it equally as good, and tn some respects better than curled hair, just 
as durable, gives us a better shape and a more comfortable seat than curled hair 
| with a saving of about $80 to each car. Yours, ete 
(Signed) J. W. BAKER, M. C. B. 


BRADLEY CAR WORKS, WORCESTER, MASS. 


ESTABLISHED 1833. 
MANUFACTURERS OF EVERY DESCRIPTION OF 


RAILWAY CARS. 


| OSGOOD BRADLEY & SONS, Proorietors. 


st 
St 
G 
At 


a 
on 
| 
| 
| = 
ay 
| 
{ 
| 
| 
i PES 
| 
| ation. 
\ 
- 
| 
| 


